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EDITORIAL 


“Wuen I use a word", Humpty Dumpty said in rather a scornful tone, “‘it 
means just what I choose it to mean—neither more nor less." 

“The question is," said Alice, “whether you can make words mean so 
many different things.” 

“The question is," said Humpty Dumpty, "which is to be master— 


that’s all.” 
Lewis CARROLL 


should speak not of “intelligence” but of “intelligent be- 

haviour”. Their readers, and perhaps they themselves, 
commonly end by assuming intelligence to be an innate ability which 
is the “cause” of much human behaviour. So it follows that Jane, 
who was born with a more-than-average amount of intelligence, can 
become a teacher; and John is backward in reading because he has 
relatively little intelligence. 

'The word "intelligence" means many things to many people. 
Following Hebb, Professor Vernon has distinguished clearly between 
the hypothetical innate potentiality for intelligence (intelligence A) 
and the intelligence which we may observe and measure by means 
of tests (intelligence B). And if we ask, “What do we know about 
‘intelligence’ as ‘innate potentiality’?” his answer is, in effect, “We 
can never directly observe or measure it; and if we could, the 
measures would not be as useful as those we at present obtain." 

Since this is now becoming more generally appreciated, the term 
"intelligence" is in some quarters disappearing from use and terms 
Such as "academic aptitude" or “reasoning ability" are taking its 
place. In so far as we tend, in everyday usage, to confuse measured 
intelligence with innate potentiality, it may well be useful to drop the 
term "intelligence" as applied to tests and retain it, if we are so 
inclined, for the hypothetical innate component of test results. 

Humpty Dumpty, however, has some justification—the change 
of name means little so long as we are masters of the words. Certainly 
it makes no difference, in itself, to our use of tests. On the other 
hand, if a change of name helps us to clarify our ideas, it may make 
a difference to our interpretation of the results we obtain—provided 
that we remain masters of the new names. ^ 
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Me writers on "intelligence" begin with a warning that we 
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The danger is that the new names may quickly come to have the 


same confused connotations as the old, in which case we have gained’ 


nothing. The history of psychology is full of words which initially 
referred to functions and ended as the names of entities that were 
causes of behaviour; ‘‘faculties” are the classic example, and doubt- 
less some would add “‘mind” itself. If the new terms are assumed to 
refer to some inborn and fixed potentiality which can be measured, 
they in turn will come to stand for causes of success and failure. The 
difference between measured intelligence and attainment, asserts 
Professor Vernon, “is a matter of degree rather than of kind"; so we 
may no more say that this intelligence causes attainment than we may 
say that attainment causes intelligence. 

This may make a considerable difference to our attitude to Jane 
and John. If we accept the argument, we simply do not know how 
much inborn intellectual potentiality Jane possesses—we merely know 
how much she has developed up to the present time; and it is non- 


sense to say that John’s backwardness in reading is caused by his low 


intelligence (as observed or measured by atest). Further, we should 
not draw the “fatalistic conclusion” that little can be done about 
John. Professor Vernon himself has produced evidence that good 
schooling can raise the level of “verbal intelligence"; and it is a 
truism that if we decide a child is irrevocably dull, there is a greater 
chance that he will remain dull. The estimate of John’s intelligence 
is an estimate of his general intellectual level at the moment; it pro- 
vides no evidence as to whether or not this level could be higher. 
'The implication is that, above all things, we should have faith in 
John's ability to improve, we should give him continual encourage- 
ment, and we should teach him as well as we know how. 

It must, however, be acknowledged that we may do harm rather 
than good if we expect of John more than lies within his abilities at 
the moment. Failure and discouragement will effectively prevent any 
Improvement in his intelligence, verbal or otherwise. With this in 
mind, some would maintain that an assessment of his present intel- 
lectual level would warn us not to expect too much of him in the near 
future; perhaps we shall never be able to expect much of him. 

If Jane and John are typical of the higher I.Q. and lower I.Q- 
child respectively, then, on a reading test, we are more likely to find 
Jane rather than John failing to'read “up to her mental age". This 
problem has been much discussed during the last two years: it 
1s an odd conclusion that more clever than dull children fail to do 
as well as they could in school. Both Professor Vernon and Mr 


- trary, there have recently been comp 


EDITORIAL 5 


Phillips show how this is an artefact of our usual method of esti- 


“mating retardation. 


Junior schools and remedial centres constantly have to decide 
whether a child is retarded, and the problem is no less acute in the 
secondary modern school. A common criterion of retardation is a 
difference of two years between mental age and attainment age. 
Professor Vernon insists that it is necessary to have a clinical study 
of each child. Mr Phillips makes the same recommendation, shows 
the fallacy of the ‘“mental-age” method, and suggests that, in so far 
as tests are employed in diagnosis, the “regression” method should 
always be used. 

Both of these articles are symptomatic of the general movement 
away from any rigidity in our approach to children, and from any 
feeling of hopeless inevitability when we find them unable to learn 
as quickly as we wish. The corollary is that we should pay more 
attention to the ways in which children develop their abilities. Mr 
Williams’ article, provoked by Mr Flavell's contribution on the 
teaching of arithmetic, is typical of the recent interest in learning and 
motivation. We are still very ignorant of the manner in which little 
children learn our number system. As adults, often unaware that a 
number system is possible except to a base of ten, we are blind to 
the complications facing the infant. Mr Williams believes, with 
most teachers, that if we can improve our methods of teaching we 
can perhaps help children to learn arithmetical ideas which other- 
wise would escape them. He describes an attempt to do this with 
educationally sub-normal children—who, as Professor Vernon points 
out, should not all be regarded as doomed to remain educationally 
sub-normal throughout their school careers. —— 

More work of this kind is needed to determine under what con- 
ditions and by what means children’s intellectual abilities—be they 
intelligence, attainment, or something between—may be developed. 
It has frequently been assumed that the study of science develops 
powers of observation and logical thinking; and Dr Wrigley shows 
that many teachers (at least in Ireland) are of this opinion still. There 

nce that the skills developed by a training in 


is, however, no evide À 
science are automatically transferred to other subjects. On the con- 
laints from industrialists that 


the scientists produced by our universities have specialised to the 
extént that, although excellent research workers, they are unfitted 


for executive posts. In effect, the complaint is that too much science 


has dulled some of their mental abilities. A solution, equally neces- 
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Sary in arts subjects, to such over-specialisation, may lie in the 
General Studies examination advocated by Dr Templeman. 

Our problem at the moment is 
scientists, but scientists who are not n 
man’s argument will certainly be he 
years. Various attempts are being m 


to produce not merely more 


are aware, and all desi 
to act. Dr Templ 
describes one soluti 


H. J. Hattwortu 


THE RELATION OF INTELLIGENCE 
TO EDUCATIONAL BACKWARDNESS 


by PHILIP E. VERNON 
Professor of Educational Psychology, 
University of London Institute of Education 
1. INTRODUCTION 

ECENTLY there has been considerable criticism of the commonly 
Rs» view among British educational psychologists of the 
role of intelligence in attainments (1, 2), a view which derives 
largely from the pioneer work of Burt and Schonell. Intelligence is 
regarded as inborn mental ability, and therefore as a basic determining 
factor in the acquisition of attainments. Many other conditions, 
environmental, health, temperamental, and schooling, certainly enter 
into attainment, but a large proportion of educationally backward 
pupils are simply lacking in innate intellectual power; and the 
implication is that little can be done about them, apart from sending 
the more extreme cases to E.S.N. schools or special classes, where 
they can be taught better at their own level of ability. While Schonell 
in particular objects to this fatalistic conclusion being drawn (3), he 
often talks of pupils “working at 7 yr. MA level”, etc.; and the 
literature abounds with such statements as: “If, therefore, a child's 
attainments age is approximately equal to his mental age, he is pro- 
gressing satisfactorily" (4, 5). Many psychologists and teachers, also, 
directly contrast Mental Age with Educational Age and take the 
difference as a measure of retardation, which is thus distinguished 
. BA EQ 

from backwardness; or they calculate the ratio ‘MA 19 ^9 the 


Achievement or Accomplishment Quotient. And they concentrate 
their remedial efforts on children with thelowest AQs rather than those 
with low EQs, since these are the cases in whom, it is supposed, remedi- 
able environmental or other handicaps to learning are operating. 
The controversy in the pages of the National Foundation for 
Educational Research's Bulletin, and in the journal Education (Dec. 
1956-March 1957) has centred around the interpretation of cases 
whose EA surpasses their MA, or whose AQ exceeds 100. Although, 
as Burt claims, they may sometimes be fewer in number than children 
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with low AOs, yet when IQ and EQ are measured by tests so con- 
structed as to yield normal distributions, which are also linearly 
related, the AQ distribution itself must tend towards symmetry. At 
first sight it might seem that AQs could not exceed 100, since children 
cannot work “above their native capacity". But it is not difficult to 
envisage home environment, Schooling, interest and industry as 
being above average and therefore producing an attainment level 
better than that which is normal for a given mental level. Moreover, 
as Burt and Peel point out, attainments involve specialised talents or 
mental factors besides general intelligence, so that discrepancies in 
an upwards as well as a downwards direction are readily explicable. 


2. STATISTICAL OBJECTIONS TO THE AQ 


While the controversy seems, then, to have been based largely on 
a misunderstanding of the nature of test norms, it will nevertheless 
have been valuable if it enables us finally to banish the Achievement 
Quotient—as it has been banished in the United States long ago. 
Even apart from difficulties of interpretation it has at least two 
inescapable statistical defects, First, it is highly unreliable, just as 
any measure based on differences or ratios is much less reliable than 
the original measures from which it is derived, whenever these 
original measures are themselves highly correlated. To take a con- 
crete example: if the reliabilities of MA and EA are 0:9o, and their 
inter-correlation 0-75, then the reliability of MA-EA is only 0-60. 
The Probable Error of a child's IQ or EQ will be approximately 4. 
points, that of his AQ 8 points. Or to put it another way: if we 
selected the ro most retarded children in a group of roo on the basis 
of one set of intelligence and educational tests, and then applied a 
second parallel set of tests, we should find that only 4 of the 10 
would again be diagnosed as highly retarded; the remaining 6 would 
be replaced by 6 others Who were previously found to be only 
moderately retarded, 

A second weakness is that both MA-EA and the AQ inevitably 
show far more bright than dull children to be retarded, owing to the 
familiar “regression to the mean”. It is thus very difficult for the 
high IQ child to “work up to capacity” and equally difficult for the 
very low IQ child to work “below capacity”. If we again select 10% 
of a group with lowest AQs, it will be found that. about twice as many 
with IQs II54- are included as of children with IQs 85 and under; 
and if the correlation between IQ and EQ drops from 0-75 to 0:60 
(as when a non-verbal intelligence and a reading test are compared) 


—— — ——" 
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the high IQ children diagnosed as retarded will outnumber the low 
IQ by about 4 to 1. 

It should be noted, also, that it is rare for the older intelligence 
and attainments tests, commonly^used in educational guidance, to 
yield strictly equal means and standard deviations in representative 
samples. 'Thus it may well happen that one intelligence test and 
educational battery indicate 10% as having AQs below 85, where 
another similar set of tests (or even the same tests in another age 
group) show 20 96, simply because of irregularities in standardisation. 

Now on psychological and sociological grounds it seems far more 
probable that the complex of environmental, health and tempera- 
mental factors associated with backwardness would occur in the 
lower than in the upper IQ ranges. Thus there should be more 
remedial opportunities with the dull than with the bright. Instead 
of this, psychologists who employ the AQ or MA-EA as their measure 
of retardation have been forced into the absurd position of regarding 
the average to high IQ retarded pupil as their chief problem, and so 
have little time to spare for the more frequently handicapped dull 
child. If we must have a quantitative measure of intelligence-attain- 
ment discrepancy, we should at least adopt an index that allows for 
regression, such as that published twenty years ago by Cureton (6). 
Further we should take account of test reliabilities and attach im- 
portance only to statistically significant discrepancies. According to 
Bennett and Doppelt (7), in only 10 % of cases would the intelligence- 
attainment difference exceed chance expectation, when reliabilities 
average o:9 and the test inter-correlation is 0-75. 

Both Burt and Schonell emphasise that retardation should not be 
diagnosed merely from a comparison of two test scores or quotients, 
but from a clinical study of each individual child and his circum- 
stances. Nevertheless one still hears of L.E.A. psychologists or 
teachers applying Sleight's Non-Verbal test and Schonell's Silent 
Reading Test A or B to a whole age-group in their area, and forth- 
with dubbing the most discrepant as “retarded readers". 


3. PsycHOLOGICAL INTERPRETATION 


However the main concern of this article is with the interpretation 
of intelligence-attainment discrepances. As shown elsewhere (8), 
the term intelligence is commonly used in two senses, which Hebb 
calls Intelligence A and Intelligence B. Intelligence A is the hypo- 
thetical genetic potentiality of the brain and central nervous system 
for mental development, which we can never directly observe or 
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measure. Intelligence B is the intelligence which we observe in 
everyday life, and which we sample fairly effectively by our tests; it 
represents the actual level of cognitive development, or general 
efficiency of thinking, or, as Spearman and Burt have shown, the 
underlying common element in our reasoning, learning, conceptual 
and other cognitive capacities. And this is built up or acquired 
gradually by the child as a result of his interactions with his physical 
and social environment. Within our own culture the kind and 
amount of intellectual stimulation is sufficiently uniform among the 
majority of young children for genetic differences (Intelligence A) 
to play the major part in determining Intelligence B, according to 
Burt's calculations. But when environments vary more widely, as 
between white and negro sub-cultures in America, between secondary 
modern D streams and grammar school A streams, or between insti- 
tutionalised and vocationally adjusted imbeciles (9), the relative 
influence of environment is more clearly apparent. 


Burt likewise recognises this distinction between the "genotype" 


and the “phenotype”, and allows that an intelligence test such as the 
Binet measures “i 


intelligence-as-developed-by-environment". But he 
claims to be able to diagnose basic potentiality by taking into account 
teachers' judgments, the results of additional tests (presumably non- 
language), and information regarding the child's upbringing. Hence 
he still believes it possible to distinguish educational backwardness 
ittributable to genetic from other causes (10). However, one would 
esitate to recommend the practising educational psychologist or 
teacher to “adjust” the measured IQ in this manner. Surely he 
would be on much safer ground in accepting the IQ as an index of 
present level of all-round intellectual functioning, and to admit that 
he does not know how far it has been inhibited or stimulated in the 
Past, or how much it may vary in the future. 

It is equally illegitimate to regard attainments as wholly acquired, 
or dependent Primarily on goodness of schooling. Many investiga- 
tions have shown that the amount of time given to teaching a subject 
in different schools has little correlation with the amount acquired; 
and though the use of improved educational techniques can usually 
be shown experimentally to bring about greater gains, they never 
contribute more than a minor Proportion of the variance in attain- 
ments. We are still much too apt to regard the learning of multipli- 
cation tables, for example, as the accretion of bits of information 
through repeated drilling. Certainly practice enters—just as Piaget 
has shown that it enters in the development of our percepts, con- 
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cepts and techniques of reasoning. But for any progress in arithmetic 
it is equally important for children to explore and discover relations 
among numbers, in and out of school. 

If schooling was the major factor, we would surely expect con- 
Siderable fluctuations in attainment from year to year as children 
changed classes. There has been curiously little study of the stability 
of attainments in comparison with that of intelligence. However 
recently Blandford (11) analysed intelligence test and averaged edu- 
cational test results of over 1200 children in 19 primary schools from 
8+ to 11+, and actually found somewhat higher correlations between 
successive EQs than IQs (12). Follow-up studies of 11+ examina- 
tions suggest that greater fluctuations in attainment occur when 
children change school and advance to new or more complex school 
subjects. No doubt, also, we would find greater unevenness in pro- 
gress in any one school subject, say arithmetic, than in all-round 
attainment. But equally we would find greater variability at any one 
type of intelligence test, such as reasoning problems or vocabulary, 
than we do in “g” (as Tyler has shown (13)). 

We may conclude, then, that attainments likewise depend to a 
very large extent (under the fairly standardised conditions of school- 
ing in this country) on genetic factors, including Intelligence A and 
the genes that underly special talents—verbal, numerical, musical, 
etc. They are built up cumulatively in much the same way as our 
intellectual capacities. The concepts of “maturation” and "readiness" 
are familiar to us in the beginnings of reading, but we should realise 
that all other attainments likewise depend as much, or more, on 
potentiality-developed-by-previous-experience, as on present in- 
struction. y 

Clearly the distinction between Intelligence B and attainments is 
a matter of degree rather than of kind. Indeed there are many inter- 
mediate functions which can hardly be classified. Vocabulary often 
turns up both in intelligence and in attainments tests; and American 
educational psychologists, especially when testing for selection of 
college students, have abandoned both intelligence and attainments 
tests; preferring to try to measure "developed abilities", such as 
reasoning with mathematical, linguistic, scientific or social studies 
materials (14). Nevertheless a relative distinction still seems useful. 
Attainments refer to mental knowledge, skills and understandings 
which are more directly channelled by the content of the curriculum 
and the kind of training the school provides, and which probably 
depend to a greater extent on interests and on personality factors such 
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| intelligent to the same degree as we can teach them spelling and 
| arithmetic. It is quite Probable that first-rate Schooling, which 


V 


encourages intellectual exploration and keenness, does do more to 
stimulate and develop the mind all-round than does the mechanical 
Instruction of bored pupils; though we have little direct evidence, 


and should not forget the negative findings of so many experiments 
on transfer, 


"intelligence as a "cause" of 


general attainment in a Majority of cases, 
) e surprising, nor necessarily more serious, 
than are discrepancies between arithmetical and linguistic abilities, 
or between mechanical and musical abilities, However, there would 


€ attainment than does 
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11 years. To some extent, that is, the intelligence test is fairer to the Pc 
child who has been handicapped by bad home or health conditions, 
irregular or inefficient schooling, or maladjustment, though we should 
not forget that the IQ itself may be depressed by r these same factors, 
perhaps to a lesser degree. Again we might reasonably suppose that 
a child who, in or out of school, has built up good thinking capacities 
should be able to transfer them to his English and number work more 
readily than number skills, say, will transfer to English. 
Educational psychologists frequently claim that the more intelli- 
gent, retarded, child is more responsive to treatment or special 
coaching than the less intelligent. There seems to be little published 
evidence for this; on the contrary many investigations have shown a 
remarkable absence of correlation between IQ and gain in attainment 
over a specified period (16). Perhaps the claim simply reflects the 
fact that the more intelligent are seldom as far below their CA in 
attainment as are the dull, and are therefore naturally easier to teach. 


4. CONCLUSIONS 


What practical conclusions can the educational psychologist draw? 

1. We should either banish or else entirely re-interpret the con- 
ception of "failing to work up to potentiality”. Probably all children 
are "'under-functioning", in the sense that their attainment is not as 
good as it might be under ideal home and schooling conditions. 
Educationists are, of course, continually trying to improve matters, 
but progress is slow; thus the remedial efforts of psychologists and 
teachers should presumably be concentrated on the most serious 
cases who are likely to benefit most. 

2. In general, those who are most below their age-group in attain- 
ment are the most serious cases. However, the teacher's observations 
should suggest that there is more hope of improvement in some very 
backward children than in others. The resources of the Child 
Guidance or Educational Clinic should then be drawn on for a more 
thorough study of such individual cases. Gross discrepancies in 
attainment in different subjects (Schonell's “specific retardation") 
are certainly worth attention and, as'admitted above, verbal intelli- 
gence test performance may provide some indication. Investigation 
of school history, diagnostic testing of errors and weaknesses, assess- 
ment of home and medical factors, social and emotional adjustment, / 
are all at least as relevant as they are in the more conventional cases 


of so-called retardation. à j 
3. The previous recommendation consists of theoretical sugges- 


c" 


COR en 


14 EDUCATIONAL REVIEW 


tions. But, as Pidgeon and his colleagues point out (2), experimental 
research should reveal precisely what characteristics of backward 
children (whether test scores or case-study data) are more predictive 
of improvability than is the AQ. Local Authority psychologists are 
in an excellent position to conduct such research by collecting infor- 
mation about children referred to them for remedial work and cor- 
relating it with gains in attainment. 

4. Intelligence as a factor in educational progress should never 
be tested by non-verbal or performance tests, on the specious grounds 


then group oral tests should be used. There i 


s clear factorial evidence 
that non-verbal 


tests measure group or specific factors of their own 
besides “g”, Hence the fact that a child is better capable of dealing 
With pictures, abstract diagrams, or concrete materials than with 
School work is no justification for regarding him as a maladjusted 
case or one in special need of remedial help. 

5. Intelligence tests de 


"playing them down" is t 
others are so inclined 
even when the psycho 
gratifying to note that Moray House, as well as the National Founda- 
tion for Educational 
test" and "intelligence quotient", 

6. Succ 
should be 


redouble our efforts to break down the conception 


n as a distinct group of abnormals, who must be 
diagnosed by medically qualified 
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within this bottom 5% at some stage of their school careers, but that 
only about 1296 should be expected to stay within it throughout 
their schooling. These considerations imply a very different approach 
to backwardness and its treatment from that which we have inherited 
from the earlier writers on mental deficiency. 
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RETARDATION AND THE USE OF TESTS 


by C. J. PHILLIPS e" 
Lecturer, Department of Child Study, University of Birmingham 


point in the articles on “The Relationship between oe ee 
Attainment” which appeared in Bulletin No, 8 of the d n i 
Foundation for Educational Research in November 1956. The Die 
lications which followed, and the widespread debate, showed t 


ü F Le ae to the 
» educational Psychologists and clinicians must make 
Critics of their traditional Practice, 
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little relationship to them when one examines large numbers of 
children. 

Observations of children lead us to recognise two main types of 
deviation from average expectations. Firstly, children do not per- 
form exactly as expected; they either surpass or fail to measure up 
to expectation. Secondly, abilities which generally go together do 
Dot always do so and a child may show inconsistency in his develop- 
ment. In the first case, the extreme failüres to reach expectation give 
_ rise to the concept of "backwardness" in the educational field; in 

the second case, extreme failures in learning give rise to the concept 
of educational “retardation”. This article is about retardation. 


CRITERIA FOR RETARDATION 
Let the following dialogue serve as an epitome of many interviews 
and inquiries since space does not allow quotation of an actual case 
study. It might be a conversation between an educational psycholo- 
gist who has just talked to a P.T.A. meeting and one of his audience. 


Farner: My boy is nearly eleven years old; he'll be leaving this 
‘school in the summer, but he still can’t read. I know he is not a very 
dull boy. He must be one of these problem children. 
Psycuo.ocist: Some children are much slower in learning to 
read than others. What makes you so certain that he is not just one 
of the slower ones? 
Fatuer: He's very well developed physically. He's the tallest boy 


in the school. 
PsvcuoLoGisT: As far as I know, children’s height has nothing 


to do with their being able to read. 
— . FATHER: But he works hard. He has been practising the violin 
for two years and he can play “The Bluebells of Scotland” perfectly. 
PsvcuorocisT: That’s very nice; but surely the fact is that most 
boys, even boys much younger than your son, would achieve that 
much if given a violin and lessons. 
FarHER: And then, he's won the district chess championship. 
PsvcnoLoorsr: Now that is very interesting. . . . 


In making assessments of a child one attempts to say how he 
Compares with other children of the same age and how consistent or 
disparate is the development within the child himself. When com- 
Paring different aspects of growth and learning it is needful to know 
how well these go together in the general population, and what 
Would constitute a disparity beyond the variations which are com- 

B 
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monly observed. In the example above three facts were given about 
the boy who could not read. Physical growth, we may assume, shows 
little consistent relationship with reading ability in the population of 
which this boy is a member; and so it may be rejected as irrelevant. 
Playing the violin and playing chess might both show some positive 
correlation with school learning, but the amounts of skill which the 
boy displayed in reading and violin-playing were not so grossly at 
variance that they attracted ‘attention; the difference might occur 
very frequently in the population. General observation would sup- 
port the view that it takes intelligence to play chess well; that chess- 
playing and School-learning go together on the whole; and that the 
discrepancy shown in the two skills was sufficiently great to occur 
infrequently. d 

If the psychologist examined the boy and found that his vocabu- 
lary, his general knowledge, and his ability to reason and to solve 
problems, when these were presented to him orally, were all at a level 
typical of his age group, or better, he would have obtained confirma- 
tory evidence that the boy was not only showing marked failure to 
learn in one important area of his life, but also that this failure to 
read represented a significant disparity in development as compared 
With his progress in many other directions. 

Although it has no bearing on our main thesis, it is perhaps im- 
portant to digress and to emphasise that so far no hypotheses have 
been advanced as to why the boy has not learned to read; nor have 
we said what steps, if any, should be taken to teach him. On the 
evidence of his general ability, as shown in the samples of his skill in 
things other than reading, the psychologist might expect such a boy 
to read at, say, the level of his age group; or, admitting to the margin 
of error in all Psychometrics, within perhaps a year more or less of this 
Pern ent if ielp and advice are to be given he must enquire 
further and attempt to analyse the causes of this failure. Among the 


antecedent circumstances which are found in cases of severe reading 
failure are: 


i. A lack of Opportunity to learn. 


li. A failure to feel the need to learn, or to feel anxiety about the 
lack of skill. 
iii. An ability to make 
marked rejection of fo 
iv. A degree of 
difficult. ; 


progress in informal situations, but a 
rmal learning situations. 
maladjustment which makes some learning too 
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V. A specific difficulty in dealing with visual or auditory stimuli 
and in learning to make correct responses to them. 

In other words, there are other important predictors in the situa- 
tion besides “general intelligence". 


RETARDATION AND INTELLIGENCE 


_ However, educational psychologists, and others, attach a par- 
ticular importance to the predictive power of general intelligence; 
and when an assessment of general intelligence is markedly higher 
than educational achievement, one has a condition which is usefully 
described as “educational retardation”. The question of whether 
they are right in continuing to attach so much importance to this 
predictor is beyond the scope of this article. There is not sufficient 
evidence available at present to justify a complete rejection of 
traditional practice, which places general ability high in the hier- 
archy of predictors of school learning. The assumption is that one 
is more likely to change attitudes, to adapt instruction to particular 
disabilities and to relieve emotional handicaps to learning (thus, in 
a sense, beating the predictors), than to change general ability. 

Retardation might be defined operationally in terms of a disparity 
in performance, beyond some conventional limit, on two kinds 
of tasks which have a known correlation in an appropriate popu- 
lation. Having regard to the unreliability of measurement, one 


‘would prefer a cluster of such disparities. Of course, it has to be 


established that the disparity is truly of diagnostic significance; the 
known correlation in the general population seems to be a necessary 
but not a sufficient condition for its establishment. There is no 
reason why one should limit the range of evidence to formal tests; 
but when retardation is defined by such tests, with their norms ex- 
pressed in terms of “ages” or “quotients”, it does not necessarily 
follow that there is some absolute relationship between school attain- 
ments and general intelligence, or that a child’s attainment age ought 
to be equal to his mental age. 

Within the class of evidence which: may be labelled “general 
ability” there is the special class of intelligence tests. These tests 
have no exclusive claim to the field of relevant evidence. It takes 
intelligence to play chess well and the teacher who disregards the 
evidence of an outstanding ability of this kind in favour of an IQ of, 
Say, 80 on a group test, makes the mistake of admitting only one class 
of evidence and of attributing to it greater authority and finality than 


Ithas aright to. | 
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Intelligence tests are of many kinds and they sample many types 
of thinking. It is practically impossible to define them as a group by 
their contents. Broadly speaking the intelligence tests and the attain- 
ment tests which are used in schools are distinguished, one from the 
other, by the fact that the latter sample learning of a formal kind 
which has progressed under instruction, whilst the former sample 
informal learning employing material and situations to which the 
testee is relatively naive. 

We do not expect the different kinds of behaviour sampled in 
intelligence tests to be equal in predictive power with regard either 
to educational achievement, or to anything else. 'l'ests vary greatly 
in the amount of correlation which they show with school attain- 
ments. This range may be indicated roughly by the following cor- 
relation coefficients: 

Positive Correlation 


Tests of Intelligence with Reading Ability 
Drawing-a-Man '3t04 
Group Non-verbal *5 to *65 
Group Verbal *6 to +75 
Individual Tests such as Stanford-Binet and 

WISC *65 to -8 


This variability makes impossible the straightforward comparison of 
mental ages, derived from intelligence tests, with attainment ages. 

We need to ask of an intelligence test, as of any other evidence, 
to what extent does it go with school learning and to what extent does 
a particular observed difference go beyond what commonly occurs? 
(We are ignoring the other important aspect of prediction: changes 
that may be expected in time. How long is a present state of affairs 
likely to persist? For what period of time is an IQ valid ?) It is 
difficult to do this with regard to the comparison of an ability like 
playing chess and another ability like reading, except in cases of 
extreme disparity, since this would involve the collection of evidence 
about chess-playing of the kind which we already have about reading. 
But it becomes at least theoretically possible to ask such questions 
when one is using standardised tests, since these are usually designed 
with the necessary statistical operations in view. 


THE COMPARISON or SCORES FROM Tests 


(a) Two Methods of Comparison 


Let us suppose that we are concerned with a group of children 
who are 9 years of age, to whom two tests have been applied, an 


PRS s 
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prre test and a reading attainment test. In accordance with 
IN i ate the two tests have been standardised to age norms 
s en ich may be obtained intelligence and reading quotients. 
iso o that the quotients have means of 100 and standard 
"T of 15 (1) and that the two sets of quotients correlate at 
E Hen a purpose is to identify those cases in which there is a 
readin iscrepancy between the intelligence quotient and a lower 
high” em comparison may be made by two methods, each of 
P ust adopt some arbitrary convention as its border-line. 
wo methods we propose to call the **mental-age" method and 


the "regression" method. 
" ae “mental-age” method involves 
M oe, such as two years, and 
ES RF. age is two years or more below : A 
below E be retarded because the child's reading age falls so much 
consid is mental age. In thé sample of group testing which we are 
SAC "ea since the children are 9 years of age, a difference of two 
diffe etween mental age and reading age 15 represented by a quotient 
rence of 22 points. It should be noted in passing that this method 


n $ another disadvantage besides that to be discussed below, for a 
. atgin of 2 years is relative to age; other things being equal an 
i ould be deemed retarded 


l . 

ae percentage of the population w : 
inci dis years or more with increasing ag¢ and comparison of the 

S m of retardation in different age groups would be invalid. 

obser € "regression" method involves taking account of the actually 
kind ved relationship between the two tests—how well these two 
diee of tasks go together in the population with which we are con- 
um ed, assuming that it is sufficien omogeneous to justify the 
ertion of a relationship. From a of this relationship, 


taking some constant margin 
selecting cases in which the 
the mental age. ‘These cases 


Nowledge of his score on the intelligence tes 
the actual reading score and, using 


lect those cases which showed 
tion for expressing varia- 
he standard error of estimate; only 


ilit 
59, Y about a predicted score is t : stin 
uc Of cases might be expected to fall outside the limits of two 
diction; since we are concerned 


an 
onl dard errors above or below pre ) 
TY with those cases in which the readin 


inte] 
'clligence score the use of two standard erro 
Bin would mean adopting odds of 1 in 40, or higker, against the 
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probability of such a discrepancy occurring. In most contexts above 
we have used the generic term "score"; it will be more convenient 
in what follows if we take examples which are measured in quotients. 


| 

| 

100. 110 120 130 140 150 160 | 

INTELLIGENCE QUOTIENTS | 

ee wr eto Twolstandard errors above and below Predicted score 
Das e Two years below MA, or 22 Points below IQ 


Fie. 1 


(b) An Example from Group Testing of Children Aged 9 Years | 
When the two methods are compared in the hypothetical case | 


i. The "montal-age" method will select many more cases than f 
| 


READING QUOTIENTS 
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€ "regression" method (using two standard errors); and these extra 
cases will have IQs of approximately roo and over (Fig. 1, shaded 
“eo 
ii. The “mental-age” method will reject as not retarded a small 
in T ifican 


number of cases in the IQ range of 40 to 95, who are significantly 
ef " me see ed area “B” in Fig. 1). 


d t on th ion" method (see shaded B" in Fig. 1) 
The two methods will the sel f latively 
mall number s (shaded 
1g l f falling in shaded B 


o 1 
INTELLIGENCE QUOTIENTS 

Approx. 13 standard errors below predicted score 
—-—-—-- -- Two years below MA, or 22 points below IQ ~- 


Fic. 2 
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TABLE I 
Retardation in Difference significant by more 
months than 2 standard errors 

IQ = MA RQ = RA 
Difference 
greater than 47 126 II-4 82 yes 
24 months 34 102 9-2 70 6-4 
Difference 
less than 21 78 7-0 58 5-3 
24 months 


If the margin of what constitutes significant disparity on the 
“regression” method is adjusted so that it selects the same number 
of cases as the other method (in this example, adjustment to approxi- 


poe in Fig, 2), but two contrasting groups appear in which they 
disagree: some high IQs from about 108 upwards will be selected by 
the “mental-age” method and not by the “regression” method 
(shaded area “C”), and some low IQs from about 108 downwards 
will be selected on the “regression” method but not on the difference 
between mental and reading ages (shaded area “B”). Table 2 gives 
Some typical cases from these two groups. 


TABLE II 
Retardation in Difference significant by 
months 13 - standard errors 
IQ = MA RQ = RA 
Difference ar 78 7-0 58 5-3 
less than 18 84 7-7 68 6-1 
24 months 22 98 STO 78 7-0 


Difference not significant 


" at 13 standard errors 
Difference d 


25 118 , 10-7 94 8-6 
greater Se 30 130 11-8 102 9-2 
24 months 32 140 12-7 110 gni 


The "mental-age" method is us 
compare children’s reading ages, or 
from intelligence tests 


ed by many people. Teachers 
quotients, with similar measures 
3 2, ests; and when such comparisons are made there 
is often an implicit assumption that a straightforward net difference 
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between ages or between quotients is a legitimate and meaningful 
measure of achievement. Educational psychologists in a clinical 
capacity frequently do the same in making an appraisal of a child's 
Tesponse to educational opportunity as part of the diagnostic examin- 
ation. The method is often used in the selection of children for 
remedial education by specialist services; of course, most remedial 
teachers would take other evidence into account besides differences 
Of scores on group tests, but we are concerned here with how this 
particular class of evidence is interpreted. It is not the writer's pur- 
pose to discuss whether scores on intelligence tests should be taken 
into account in giving special help to failing children. He does con- 
fess to an obstinate conviction, based on clinical experience, that a 
useful distinction may be made between “backwardness” and 
"retardation", provided that proper criteria are employed to dis- 
tinguish them. But it must be emphasised that nothing in this 
article has bearing on the question of whether bright children respond 
better to special help than dull children. 

It is, however, obvious that the employment of a constant differ- 
ence between mental age and, say, reading age leads to some very odd 
results. Among these would be the giving of remedial help to some 
children, above average in intelligence, who on any reasonable criterion 
of probability cannot be regarded as underfunctioning, and the with- 
holding of such help from some children of average and below average 
intelligence who are showing significant retardation. 

'The two methods lead to very different conclusions, as may be 
illustrated by taking two extreme examples from our imaginary 


survey of children at age nine years. 


Child A: IQ 8 = MA 7-2 
RQ 64 = RA 5-9 


Reading age lower than mental age by 


Child B: IQ 140 
RQ 116 = RA 10-1 


[ 
Ss 
> 
S 
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Reading age lower than mental age by 


On the **mental-age" method of selection, with a borderline of two 
years, one would place child B in the category of "significantly 
retarded" and take some action; but child A would be given no 
further attention. Yet, on the evidence of these two tests and the 
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relationship which we have postulated between them, the discrepancy 
shown by child B would occur as frequently as 1 in 6 cases, approxi- 
mately, whereas the discrepancy shown by child A would be expected 
to occur only in about 1 in 40 cases. The difference shown by child A 
on the two tests falls outside the limits of reasonable probability and 
would seem therefore to warrant further investigation; the difference 
shown by child B would occur so frequently that we should regard 
it as within the normal range of events. 


(c) The "Regression" Method 


The nature of the difficulty in employing the ‘“mental-age” 
method is shown in Table III, which shows, for different correlations 
between tests, the size in months which differences must attain before 
they are significant to a given degree of probability. It is assumed 
in this table that the tests have means of 100 and standard deviations 
of 15; the margin of significance is taken as two standard errors; 
three cases are shown, all of mental age IO years. 


TABLE III 

f = 12-0 10-0 8-o 

IQ = 83 100 125 
3 25 35 44 
4 25 32 do 
“5 25 31 36 
*6 25 29 33 
oy 24 25 28 
8 22 22 a2 


The full force of what is being said can best be appreciated from 
Table IV. The same assumptions are being made about the two 


'TABLE IV 
Correlations 
between tests : 85 “80 *75 "Jo *65 *60 
IQ 
60 10 10 10 9 9 8 
70 II 12 12 12 12 12 
^ 8o 13 14 15 15 16 16° 
go 14 16 17 18 19 20 
100 16 18 20 21 23 24 
IIO 17 20 22 24 26 28 
120 19 22 25 27 3o 32 
130 20 24 27 30 33 36 


140 ^ B2 26 30 33 37 40 


| 
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tests as above. A range of correlations from -6 to -85 has been taken 
and the number of quotient points by which a reading quotient must 
fall below an intelligence quotient, for different values of the latter, 
has been calculated to meet the 1 in 40, or two standard errors, level 
of significance. The body of the table contains, therefore, the mini- 
mum values of IQ — RQ and all these values are equal in status. 
If the assumptions concerning mean and standard deviation hold, in 
the case of a group non-verbal intelligence test such as the “Sleight”, 
which is unlikely to correlate at much above the +0°6 level with a 
test of reading, for example, then a child of IQ 80 and RQ 64 would 
show just as much deviation from normal expectation as a child of 
IQ 140 and RQ roo. 


INFORMATION FROM TESTS 


We are concerned here with the use of tests for a rather special 
Purpose: the recognition of cases of marked educational retardation. 
ests such as the Terman Merrill Revision of the Stanford-Binet and 
hildren are administered indi- 


the Wechsler Intelligence Scale for C 
Vidually ; those who use them usually have other information at their 
disposal in making assessments of a child; and such tests correlate 
highly with school learning. Group tests are another matter. There 
15 little point in giving "verbal" group intelligence tests to children 
who are very poor in the actual skill of reading since one gains little 
More information than is available from a reading comprehension. 
test. It seems unlikely that correlations between “non-verbal” tests 
and school attainments can ever be very high. Although other types 
of group test might be developed, a solution to the state of affairs 
which this article seeks to describe does not seem to lie in the hope 
of better, i.e. more predictive, group tests. And in any case it would 
be better to use the “regression” method in evaluating the difference 
between scores on two tests, even when their correlation is high. 
The evaluation of the significance of a discrepancy between two 
Scores is a practical proposition for the clinical psychologist; R. W. 
Payne and H. Gwynne Jones (2) have recently made a useful contri- 
bution to this clinical problem. What should be done by those who 
are concerned with numbers too large for the techniques they 
recommend? 
In all the examples given above it was assumed that we were 
dealing with tests that have the same means and standard deviations. 
Uniformity in these respects is common to most of the intelligence 
tests which have been standardised in recent years. Attainment 
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testing is not in the same class. Standard deviations vary greatly 
between different tests and at different ages; even the means of some 
widely used attainment tests no longer register contemporary average 
achievement. When the “mental age" method of comparison is used 
without recognition of the fact that the two tests concerned may have 
different basic units of measurement, a distortion may be super- 
imposed on a method which is unsound. The following may serve 
as an extreme example of the resultant confusion. In a survey of 
intelligence and attainments recently carried out in a Birmingham 
junior school, tests were given to 96 second-year children (age group: 
8 to 9 years). Comparison of mental ages from the Sleight Non- 
verbal Intelligence Test with attainment ages from Schonell's 
Graded Word Spelling Test showed that over 25% of the children 
were retarded by two years or more in spelling! When the "'regres- 
sion" method, which takes account of differing means and standard 
deviations, was applied to this data it was discovered that only in 
one case was the discrepancy between scores on the two tests signi- 
ficant at the 5% level and this was a case of "'over-functioning"! 
Such results may be unusual but this example has been chosen to 
illustrate the possibility of grossly misleading conclusions from tests. 

A 5% level of Significance is not necessarily the right one to 
employ in all circumstances, This criterion, or approximately two 
standard errors, has been used in this article for the sake of simplicity. 
Some other convention might be employed and choice must depend 
upon experience within a particular range of problems. The main 
thesis of this article is unaffected by the criterion of significant dis- 
parity which is chosen. 

In discussing the use of tests we have given examples in which 
the norms are expressed as “mental age" and "attainment age", or 
in “quotients” which are ratios derived by dividing such ages by 
chronological age, "The logical and statistical arguments against the 
use of these units of measurement have been well stated elsewhere (3); 
these arguments, which arise frequently in the field of intelligence 
testing, apply equally to attainment testing (4). The writer believes 
that there are Bood reasons for abandoning the use of the unit “age” 
in the normative aspect of attainment testing. If we are told that a 
child has a mental 


learned nothing more than the fact that someone has been doing 
some testing. Is 


We cannot answer these questions without knowing how old the 
child is, what test: 
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on them, and what relationship between these tests can be observed 
in the population of which this child is a member. Yet so compelling 
is the reference to "age" that few of us can accept the facts and rid 
ourselves of the belief that we have been told something important, 
of the kind: “He has been courting for two years but hasn't proposed 
yet", or “She has been driving for two years but hasn't passed her 


test yet." 
CONCLUSION 


It is necessary to emphasise the very limited objectives of this 
article: to give a rationale to the concept of retardation and to 
examine some common practices in the use of scores derived from 
tests. This article has not been concerned with the nature of intelli- 
gence, the relationship between ability and school learning, or the 
importance of specific and general mental factors, although the 
background of thinking which is implicit here is most completely 
expressed by P. E. Vernon (5). 

In the diagnosis of educational retardation one is not restricted 
to the evidence of tests. The teacher who is in daily contact with a 
child has information that one intelligence test cannot yield and 
which a whole morning's individual examination by a trained and 
experienced psychologist will not necessarily discover. The teacher, 
and the psychologist when he is involved, ought to make the fullest 
use of this information. 

Some of the important information is to be had from formal tests. 
But where comparisons are to be made between intelligence tests and 
attainment tests, teachers, and others, should realise that false infer- 
ences can arise from the comparison of mental and attainment ages; 
and they should make allowance for the fact that as one progresses 
up the IQ scale there must be a greater difference between attainment 


Score and intelligence score before it may be said that a child is 
retarded in his attainment. 
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NUMBER READINESS . 


by A. A. WILLIAMS 
Deputy Head Teacher, St. Francis Residential School, Birmingham 


i. THE TEACHING OF NUMBER 


HE many personal and social adjustments demanded of the 
young child in the earliest days of his school life are of sufficient 


complexity to make considerable demands on his physical, 


mental and emotional resources. The period of orientation to the 
he individual and provides 


ap environment will vary according to t dua 

the PPortunity to assess the extent to which the child is ready to face 
E npe formal demands which are to be made upon him. The 
" ing process has enough contributory factors, many of them 
eadily recognisable, to prompt the teacher to introduce the early 


Stages of the reading programme with care and discrimination. 


Premature demands are often conspicuously unsuccessful and, if 
Pressed, are likely to result in overt manifestations of emotional stress. 
periences, are un- 


It follows that few teachers, by virtue of such ex 


aw . . 
are of the concept of "reading readiness". : 
ver, fail to convince that num- 


Relatively few five-year-olds, howe t 
A work, including the carrying out of simple computational pro- 
en lies within their capacity- The supportive evidence includes 
the child’s ability to achieve one-to-one correspondence between the 

number song” and a cardinal group» along with a capacity to 
associate a conventional symbol with a corresponding domino or 
other configuration. As the decimal base of our system o 


f notation 
Providentially coincides with the normal complement of finger and 
thumbs, an ever-present concrete aid is available for those not 
Té$ponding to more abstract forms of presentation. Prior to the last 
War, such an approach to arithmetic was accepted without question, 
and in accordance with Association theory, the “frequency, recency 
and intensity” of the inevitable drills and practices was considered 
f success to be expected. Functional 


p-filling-tank variety, was à by-product 
ofa programme devoted almost exclusively to computation. In 1930, 
the Preface to the Yearbook of the N.S.S.E. (1) stated of arithmetic 
31 
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teaching: “The main psychological basis is a Behaviouristic one. 
This is in contrast to the more recent Gestalt Psychology which, 
though promising, is not yet ready to function as a basis of elementary 
number.” Flavell (2), in evaluating the traditional approach, con- 
demns the great emphasis on computation, the lack of emphasis on 
understanding, and the standardisation of methods leading to “blind 
manipulation”; he appeals for an exhaustive review of the aims and 
purposes of arithmetic. This paper sets out to examine the problems 
implicit in a situation in which a logical and ordered numerical sys- 
tem is to be presented to children whose thinking is generally pre- 
rational, uncoordinated and based, at best, on intuitive guesswork. 

In view of the prevalent notions on methods of teaching arith- 
metic, it is not surprising that early research into “arithmetical 
readiness” tended to take the form of objective assessments of the 
extent to which children of varying mental and chronological ages 
responded to practices and drills in particular arithmetical topics. 
Outstanding amongst such papers are those of “The Committee of 
Seven” (3), Morphett and Washburne (4), Buckingham and 
McLatchy (5), Curr (6) and Brownell (7). Such an approach was a 
logical means of regulating and postponing what were considered to 
be the appropriate drills for the particular topic. A typical conclusion 
is quoted from Washburne (3): “. . . children should not begin a 
study of easy subtraction facts until they have a score of 84-95% in 
the addition facts.” Curr, in seeking to discover whether postpone- 
ment improved or diminished efficiency of learning, found that it 
made little difference, that it may either increase or diminish it, and 
would vary from class to class. He concludes however, “. . . it still 
seems probable that there may exist a mental age below which a 
topic cannot be efficiently learnt.” 

The present trend is to consider the problems of number readiness 
in the light of contemporary notions as to the nature of number and 
its relation to quantitative thinking. Number is concerned with rela- 
tionships within and between quantities, where "quantities" is under- 
stood to include not only cardinal groups, but also units of capaci , 
measure, duration, weight, speed, temperature, etc, Arithmetic is the 
medium through which the thought processes involving such relation- 
ships are resolved. Arithmetical notions are expressed in terms © 
conventional sounds (“‘one”, “two”, etc.) and Hindu-Arabic symbols, 
meaningless in themselves, but which we may regard, with Wheat (8) 
as “. . . the vehicle for carrying our number thinking along." P ja- 
get's support for a relational approach to number is inherent in hi$ 
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hypothesis that its development goes hand in hand with the develop- 
ment of logic and that it can be defined as “. . . the synthesis of class 
and asymmetrical relation" (9). Here the idea of group relation- 
Ships is fused with an understanding of the hierarchical nature of 
inclusive classes (e.g. food > fruit > apple > pippin) to make a 
Single operational system. Dewey (10), in more familiar terms, sees 
number as “‘. . . the putting of units (or parts) in a certain ordered 
relation, one to another.” He continues, “Number cannot be taught 
by the mere presentation of things, but only by such presentation as 


will stimulate and aid the mental movement of discriminating, 


abstracting and grouping, which leads to definite number ideas." A 
hich serves to 


remarkable statement for its time (1895) and one w 
remind that the basis of number is the formulation of ideas. 
Such an approach, coupled with present day notions as to the 
functional value of number, reveals two major inadequacies in the 
age-topic placement” methods of ascertaining readiness. Primarily, 
the notion of an isolated topic as part of a fixed progression is contrary 
to a way of thinking which regards the basic processes (the “four 
Tules”) as complementary and interrelated. For example, the child’s 
ability to resolve 4+5=9 cannot be regarded merely as a necessary 
Preliminary to tackling 14--15 or 40+ 50- Rather shall we expect 
the child, not only to comprehend that 4 +5=9 but also that 
5+4=9, 9-5 =4 and 9 - 4-75. A second criticism must be that, if 
We use an “‘age-topic placement” method of assessing number readi- 
Ness, the criterion for mastery is computational accuracy and the all- 


important question of transfer and generalisation is either ignored or, 
ptible to statistical dis- 


Y implication, dismissed as not being susce i 
Ciplines, To return to the previous example, we shall not only wish 
the child to understand the total additive composition of 9, including 
5 and 4, but given a classroom or real-life situation involving 9 
Objects, we shall expect him, through understanding, to select the 
arithmetica] process or processes required in its solution. eT 

here enjoyment, retention, UN ding and the child's ability 


derstan d i 
to generalise are considered to be the criteria of success 1n teaching 
number, the “structural” approach is receiving increasing recogni- 
tion. By this method, concept formation and appreciation of numeri- 
cal relationships are fostered with semi-concrete material in the form 
of wooden rods of proportionate length. The use of such material 
In the teaching of arithmetic dates back to the time of Pestalozzi, and 
a like principle is apparent in the Tillich Number Kit (18th century), 


the Beldanes System and the Montessori “Stair”. More recently the 
c 
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coloured rods of Cuisenaire, the Catherine Stern “Structural” 
material and the Lowenfeld Poleidoblocks, all variations on a similar 
theme, have become available. During the course of fairly extensive 
use of such material in a school for educationally sub-normal children 
however, it has become apparent that younger and more backward 
children tend to use the rods merely as an aid to computation, in as 
rigid and mechanical a manner as the counting of the traditional 
cowrie shells. Now arithmetical apparatus, according to the Report 
of the Mathematical Association, The Teaching of Mathematics in 
Primary Schools (1 1), should fulfil the following functions: 


(a) Promote realistic situations in which children can discover 
facts. 


(b) Provide the necessary tools to investigate and measure. 
(c) Make an idea clear. 
(d) Foster memorising and skill. 


"Thus, though all the children had been taught with understand- 
ing, using simple material of approved mathematical and psychologi- 
cal worth, the rigidity and immobility of the number thinking of some 
of them was such that the material was not fulfilling the above 
functions. In the light of the failure of these children, whose reten- 


tion is poor and who are found to be unable to generalise, there would 
appear to be a need for: 


(a) A test of number readiness, to analyse the child's quantitative 
thinking Processes, to predict his readiness to understand and 
Beneralise and finally to give some indication of what the child 
is ready for, 

(b) For children who, by such criteria, are not ready for formal 
number, a practical classroom programme that will stimulate 
and foster number thinking at a pre-symbolic level. 


The work of Piaget (9) is generally considered to be fundamental 
to the solution of both problems, for he is primarily interested in the 
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A preliminary stage in the composition of both a test of number 
readiness and a classroom readiness programme was the verification 
of Piaget's main hypotheses by the construction of a Test Battery 
Composed of representative experiments from his work. This com- 
Pleted, a second Stage was to attempt to review everyday classroom 
Problems in the light of such theories by constructing a simple 
arithmetic attainment test to relate computational ability to an appar- 
ent level of concept development. A Pilot Experiment was carried out 
at St. Francis Residential School in which 24 educationally sub- 
normal children were tested with a wide range of tests; and then the 
Battery, in its final form, together with the Attainment Test, was 
Biven to 20 “normal” infant children whose ages ranged from four- 
and-a-half to six years. The final selection of tests which comprised 
the Test Battery was as follows: 


2. Tue Test BATTERY 
Test 1: Conservation of Continuous Quantities 
Materials 


3 cylindrical glass jars, proportioned as shown, with jars A and 
B containing an equal amount of coloured liquid. 


E BL 


Procedure. By comparing levels, the child agrees that jars A and 
B contain similar amounts of liquid. The liquid from jar B is trans- 
ferred to jar C and the child is asked whether the quantity of liquid 
in A and C is still the same or whether one or the other contains more. 


Test 2: Conservation of Discontinuous Quantities 
Materials 
1 tall cylindrical glass container. 


1 small flat tray. 
40 marbles. 


loo.ooco. o acl 
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Procedure. The child places marbles, one by one, into one con- 
tainer at the same time as the tester places them into the other 
container. If, on questioning, the child denies that there is the same 
number of marbles in each container, the experiment is repeated with 
child and tester counting together. The child is then again questioned 
as to the equivalence of the two sets of marbles. 


Test 3: Cardination (Provoked Correspondence) 


Materials 
6 “Garages” (Child's wooden toy bricks). 
10 “Cars” (Smaller blocks of wood, appropriately shaped). 


Procedure. The “garages” are placed in line about 2" apart and 
the row of "cars" placed at some distance from the testing table. 
The child is asked to bring just enough “cars” so that every garage 
has a "car". "The manner in which correspondence is achieved is 
noted. The child then agrees that there is the same number of 
“cars” as "garages". 

During the course of a simple story the “cars” are now spread as 
follows: 
G G G G G G 


[s € G tei c c 

The child is now questioned as to the constancy of the two sets. 
Finally, after re-pairing the “cars” and "garages", a story is told in 
which the sets are placed as follows, one “car” being removed by 
the child: 

GG G G G E 

G C [o c c 
Then follows final questioning as to the constancy of the sets. 


Test 4: Cardination (Unprovoked Correspondence) 
* Materials 


A quantity of loose counters. 
4 cards with counters arranged as follows: 


000000 


e000 00 


o00000 0:00:85 
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Procedure. During the course of-a short story, the cards are pre- 
sented separately to the child who is asked to take from the pile the 
same number of counters appearing on the card. The manner of 
achieving correspondence (counting, pattern copying, etc.) is care- 
fully noted. 
Test 5: Ordination 
Materials 


10 graduated dolls forming a simple series. 
10 graduated footballs forming a simple series. 


ang gull 


o. 00000000 


Procedure. The child is asked to form a “stair” with the dolls 
(simple seriation) and then to place the footballs so that each ball is 
at the foot of the corresponding doll (as above). After the correspon- 

“ence has been pointed out to the child the dolls are spread out in 
ine, their order is reversed, and finally they are placed in non-serial 
Order; in each case the child is asked to point to the ball corresponding 


to selected dolls in the series. 
Test 6; Synthesis of Cardination and Ordination (i) 
Materials 


10 wooden rods to form a simple series. 
1 small plastic doll. 
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Procedure. The child is told to form a simple series with the rods. 
The doll is then moved “upstairs”, touching the top of each rod as 
itascends. The series is then disarranged, the doll is placed on top of 
one of the rods selected at random, and the child is asked how many 
steps the doll has had to touch to reach the one selected. The experi- 
ment may be continued with the selection of a further rod ; the child 


being asked how many more steps the doll must touch before it 
reaches the top of the “stair”, 


Test 7: Synthesis of Cardination and Ordination (ii) 


Materials 


8 flat wooden laths, measuring from 1" to 8” respectively. 


Procedure. The child is asked to make a simple series with the 
laths and, having done so, to count them. He is then asked how 
many pieces of wood, the length of «he first unit, could be obtained 
by cutting up other laths in the series. Note is made of the manner 
in which he arrives at his answer. 

"Throughout the examination, the child is asked to give reasons 
for his responses and actions, and these are noted on a test form. At 
the conclusion of the test, by reference to the original text, the child 


is assessed as "pre-operational", "intuitive" or "operational" on each 
test item (14). 


3. THE ARITHMETIC ATTAINMENT TEST 


The construction of this test was based on the supposition that 
most children have been taught by methods based on enumeration, 
and thus it represents an analysis of the counting operation, from 
simple enumeration of objects at a sensori-motor level, to the first 
stages of relational counting. 


Section (1): Enumeration 


(a) Simple enumeration of a line of 20 counters, 

(b) How many counters have I here? (Show 3, 6, 8 and 12 
counters). 

(c) Pass me—counters from the pile. (4, 25 

(d) Evaluation of dissimilar groups. 
counters ?") 


9 and 13). 
("Where are there more 


3 and 4 
5 and 4 
8 and 7 
1I and 12 


aa 
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Section (ii): Counting-On 
The child counted a quantity of beads into a bag. A further 

amount of beads was then given to the child who was asked to give 
the total without referring to those in the bag. 

2 (hidden) +3 

4 (hidden) +2 

5 (hidden) +4 

6 (hidden) + 5 


Section (iii): Reversibility 
The child was asked to do small groups of sums in complementary 
addition and subtraction, e.g. a 
qun 
QS 
7+2= 


Note was made as to whether the child approached each item 
mechanistically and without reference to the other items in the group, 
or whether there was evidence of appreciation of the complementary 


nature of the operation. 


4. Tue Test BATTERY IN Use 


In assessing the effectiveness of the Test Battery as a measure of 
number readiness it will be apparent that, with so small a sample, 
conclusions can only be regarded as tentative and subject to modifi- 
cation. Further experience with the Test material however, subse- 
quent to the original inquiry, has tended to confirm the earlier 
findings. In comparing the results of the Attainment Test with the 
final assessments on the Test Battery, it is apparent that some 


children are able to perform computations, with some degree of 
appreciation of the nature of number 


on further investigation, are unable to 


make any but the simplest generalisations, and it must remain a 
matter of conjecture as to what proportion subsequently become 
unhappy and insecure in relation to number activities. Perhaps it is 
with these children in mind that Flavell (13), quoting from Chris- 
topher Fry, refers to’ going “..- still deeper into the calculating 
twilight”. In general, however, from the evidence of this inquiry it 
would appear that there exists a high positive correlation between the 
child’s ability to appreciate the constancy of both continuous and 
discontinuous quantities, and his ability to perceive the comple- 


accuracy, prior to any real 
relationships. Such children, 
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mentary nature of the addition and subtraction processes. This 
"reversible" reasoning is an essential factor in problem solving (16). 

A proportion of the children appeared to show marked aptitudes 
on certain sections of the Test Battery. Four of the "normal" 
children, failing in Test 1 (Conservation of Continuous Quantities), 
were able in Test 2 (Conservation of Discontinuous Quantities) to 
appreciate the constancy of the two sets of marbles by means of 
what Dewey (10) might have termed “relational counting". Each 
also had “operational” assessments on other tests involving cardinal 
groups (‘Tests 3 and 4) yet were “‘pre-operational” with the rods and 
balls in Test 5. On the other hand, other children were successful 
with the ordinal material but appeared to be unable to appreciate 
the significance of the cardinal groupings. Such information is of 
some prognostic value in selecting appropriate teaching methods for 
the individual, and answers, at least in part, the question ‘‘Readiness 
for what?". 

A familiar problem to those engaged in remedial work in arith- 
metic, particularly with older children, is the determination of the 
extent to which a child's disability stems from affective, as distinct 
from cognitive, factors. As the root of the emotional problem is fre- 
quently the premature use and misunderstanding of conventional 
symbols, their use will invalidate any diagnosis in which they play a 
part. As an adjunct to a comprehensive longitudinal study, the Test 
Battery has proved itself capable of determining the level of a child's 
quantitative thinking, as concept formation is tested without resort to 
figures, signs or formulae. One boy, Stanley, CA 151 years, IQ 68, 
had a Reading Age of about 9 years with a commensurate level of 
comprehension, but was unable to achieve anything in number work 
apart from simple enumeration. When presented with the simplest 
of "sums" he would stammer, perspire and show obvious signs of 
emotional stress. That his difficulties were other than intellectual 
was confirmed when he completed all items in the Test Battery with 
ease and understanding. This knowledge was instrumental in de- 
ciding remedial measures. 

A number of alternative responses are expected in individual test 
items and the nature of the succeeding question is determined by 
the examiner’s spot assessment of the child's maturational level aS 
evinced by his response. Reliance to such an extent on the examiner's 
knowledge and interpretative powers must be regarded as a disad- 
vantage if some such test of readiness is to be more widely used. 
Miss Churchill (17), after wide testing experience with similar 
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material, raises the same point. Despite this, however, it can be fairly 
claimed that some such Test Battery has potentialities as a tool for 
the assessment of the readiness of the individual child to proceed 
with understanding to more formal work, and may, in addition, give 
some practical guidance as to what type of approach is likely to be 
most successful. In individual remedial cases, with a competent 
tester, the Tests may form an important and integral part of the 
diagnostic procedure. 

To the infant teacher, however, who in addition to her concern 
for the academic development of up to 50 children must also 
minister to their social, physical and personal needs, such a test 
procedure can be of but academic interest. Simple adaptations of 
sections of the test may be possible in the case of an individual 
problem, but a practical group application, in view of the age of the 
children and the complexity of the procedure, would appear to be 
out of the question. For the present, the part of the teacher is to 
bear in mind the relational nature of the number system and the 
developmental nature of the young child's comprehension of these 
relationships. Her task is not so much to teach, in the sense of dis- 
seminating information, as to provide ways and means of helping the 
child to think about quantities in accordance with his developing 
notions. Sympathy, encouragement and practical experiences are the 
main needs of the child who is obviously struggling, and who all too 
often has been subject to undue pressure in the form of multi-item 
diagnostic tests and remedial devices to improve his “figure juggling". 


5. CAN NUMBER Concepts BE TAUGHT? 


'The answer to such a question can only be decided by providing 
practical experiences which harmonise with current developmental 
theory. There is, for example, little in Piaget's original work to 
suggest that manipulation of the environment will in any way affect 
concept development. In view of the strong emphasis frequently 
placed on counting in the early stages of number teaching, it is of 
note that Piaget states, without ambiguity, that counting has no effect 

f numerical thought (18). In his book The 


on the mechanisms 0 10u, j ! : 
a similar denial of either social or 


Psychology of Intelligence there is 
environmental influence, prior to the stage of formal operations (19). 


Some modification of this view is apparent in Inhelder's statement in 
1953 that "the age at which structures appear is relative to the 
environment, which can either provoke or impede their appearance. d 
She continues “Rational, rather than magical representations have 
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been shown to develop more quickly in an atmosphere of free inter- 
change and discussion" (20). More recently Churchill (17), reporting 
on the use of Piaget tests, writes, “Evidence of this inquiry suggests 
that educational factors can influence the rate of progress and the form 
that it takes." Following a further testing programme, Lunzer (21) 
Suggests a programme whereby “‘... the teacher is deliberately 
educating children rather than waiting for development to take its 
natural course." Such conclusions are in harmony with contempor- 
ary notions of intelligence as a dynamic concept, subject to environ- 
mental influences of all kinds. If, as Piaget suggests, the development 
of number concepts is synchronous with, if not an integral part of, 
cognitive development, then we are entitled to expect to be able to 
exert a positive and lasting influence on the young child's number 
thinking. What then should be the nature of such influence? 

Whilst there is ample evidence in infant schools of the enthusiasm 
and ingenuity of teachers in devising practical number apparatus, the 
Report of the Mathematical Association (11) sounds a cautionary 
note. Though strongly emphasising a relational approach to number, 
the Report advises the teacher “. . . to provide the materials of experi- 
ence which are in general those of ordinary living and of common 
childlike Occupation, rather than specialised objects designed to 
make clear particular Properties and stages." Application of these 
principles may take the form of a non-directive Froebelian approach 
whereby the child is expected to internalise and co-ordinate quanti- 
tative relationships through a wide range of experiences and activities 
with only incidental help from the teacher. Alternatively, there may 
be devised a deliberate and systematic programme wherein the 
children discuss, express ideas, handle materials, indicate choices and 
make decisions in a conscious attempt to understand the quantitative 
relationships and properties of the “natural” material around them. 
In either case there is the basic assumption that the combination and 
interplay of maturational and experiential factors will hasten, or af 
least give depth to, concept formation. 

Mention has been made of a number of young and backward 
children who were failing in number work. Despite adequate prac- 
tical experiences in a stimulating and permissive environment they 
were responding wholly at a perceptual, pre-rational level, and the! 
counting was little used apart from simple enumeration of objects 
and providing metronomic sounds in familiar nursery number 
jingles. In simple exercises using counters, water and sand they wert 
unable to assume Constancy if one of two quantities was altered OF 
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restructured. In briefly outlining a programme contrived for such 
children, it should be stressed that at its present stage of development 
it should be regarded as experimental, being subject to constant 
revision as activities are devised, modified or rejected. 


6. A CLASSROOM NUMBER READINESS PROGRAMME 


Contrary to the advice of the Report of the Mathematical Associa- 
tion, there is implied in the readiness programme now to be described 
a fundamental assumption that, in some cases, basic principles of 
quantitative relationships are best demonstrated in the simplest pos- 
sible situations. These involved prepared activities using the most 
elemental materials such as wet and dry sand, water, unit blocks, 
wooden rods, clay and plasticine. The child who, in a generalised 
programme, has been unable to isolate a basic principle from a large 
number of widely differing and, to him, confusing situations, may by 
this means have it demonstrated without extraneous and distracting 
factors. Once the principle has been grasped by the child, the 
teacher's task is to ensure its application in as wide and varied a range 
of situations as possible. When difficulty is encountered in achieving 
this high degree of transfer, return is made to the elemental materials 
for further reinforcement. This cannot be regarded as a novel or 
original approach, for if its principles are correctly interpreted, the 
Stern and Cuisenaire material is used in a like manner at later stages 
of the number programme. i 

In the early stages of the programme, the child is helped to 
acquire a working vocabulary of comparative terms of size, amount, 
length, distance, location, time, etc. Conventional units of measure 
such as "inch" and "pint" are not included as all measuring is 
carried out in terms of comparative lengths. A typical activity is one 
in which the child is asked which he considers to be the greater of 
two piles of sand. After making à preliminary estimate, some form 
of confirmatory activity follows such as filling unit cups, weighing 
with “unit” weights or making sand pies of identical size with a small 
mould, The respective lines of cups, pies or weights corresponding 
to the original quantities are placed side by side in pairs so that a 
comparison can be made and the original estimate checked. Here 
the child is being assisted to appreciate constancy by resolving three 
interrelated factors (the length, breadth and height of the original 
Piles of sand) in terms of a single comparative measure. Piaget de- 
Scribes such an operation as “logically multiplying the relationships 
involved. Again, the form of the activity is such tbat no new prin- 
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ciple is involved as it is sound mathematical practice at any level to 
test the child's understanding of a problem by demanding a pre- 
liminary conjecture as to the likely answer. Such a procedure is 
well-nigh impossible when teaching and learning is by formula or 
habituation. 

In an exercise in ordinal correspondence, the teacher has a series 
of 8 wooden blocks, each 2 inches Square in section, varying in length 
from 7 to 14 inches. These are placed upright in order of length. 
Each child is then asked to cut, from a long strip of manilla card, a 
series of strips corresponding to those of the teacher, forming his 
own smaller “stair” which he can lay flat and manipulate on his own 
desk. The children place their strips in order of length and are then 
asked to indicate various strips corresponding to those selected at 
random from the teacher's “stair”. The activity continues with the 
teacher lengthening, reversing or disarranging his “stair” and the 
children again pointing out their own strips corresponding to those 
selected by the teacher. A further progression may be the introduc- 
tion of a third series (plasticine balls) which are seriated and made to 
correspond to one or both of the original series. The activity con- 
tinues by reference to the relative heights of trees, buildings, etc.; or 
by groups of children standing in line and "seriating" themselves. 
Given regular and Progressive practice of this nature, children are 
found to be able to achieve ordinal correspondence, regardless of the 
juxtaposition of the items in the series. Children are not told to 
"count along" to achieve this correspondence and in the early stages 
very few are found to do so, but later they discover for themselves 
that counting is essential to the solution of the more difficult tasks. 
Such counting, used spontaneously and as a means of comparison, 
may be considered to be truly relational. d 

It will be apparent that the child’s kinaesthetic and motor activity 
in these experiences is incidental to the thought processes through 
which he is being guided, and it has been noted on occasion that the 
child watching others carry out an activity will explain to the adult 
observer the purpose of the exercise, whilst the “doers”, when 
questioned, merely describe their actions. On one such occasion 4 
performer volunteered the information that he was "making a lot of 
pies with the egg-cup and the sand", whilst the child observing 
remarked, “They are trying to find out who has more." In such à 
situation the latter child might well be considered to be the more 
active of the two, for the performer has lost sight of the original aim 
by his involvement in the means. This is not, of course, to deny the 
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place or value of spontaneous play and natural motor activity in the 
young child's physical and personal development, but to suggest that 
for a short period he be asked to discipline his thoughts and actions 
to specific ends. That this can be acceptable to the children is appar- 
ent from their interest and absorption during the regular half-hour 
sessions, and the amount of progress made. Those children who have 
been promoted from the "'readiness" group, having been assessed by 
the standards achieved during their activities as being ready for more 
formal work, have all been reported to make good progress using 
structural methods. 

Whilst “readiness” has been considered solely in terms of de- 
veloping concepts allied to experiences designed to promote under- 
standing of both purpose and method, consideration must be given 
to further capacities and characteristics, innate and acquired, which 
are fundamental to an all-embracing concept of number readiness. 
Such factors include pre-school experiences, emotional and personal 
attitudes, social adaptability, specific mental factors such as retention, 
sensori-motor abilities essential for counting and recording, and 
auditory and visual perception. Individual differences in such varied 
not always self evident, are likely to ensure that no two 
cal. Such is the nature of the challenge to 
lution of which, even in part, must depend 
sent that such a problem 


aspects, 
growth patterns are identi 
the infant teacher, the reso. 
on a far wider awareness than prevails at pre 


even exists. 
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THE UNIVERSITY AND THE SIXTH FORM 
IN THE GRAMMAR SCHOOL 


by G. TEMPLEMAN 
Registrar, University of Birmingham 


must be deeply concerned with the work of the sixth forms in the 

grammar schools supported by public funds. The great majority 
of those now entering universities come from these schools, and the 
kind of training théy have received during their two or three years 
spent in the sixth form has an immediate bearing on what can be 
expected of them when they arrive at the university. 

This situation is of quite recent growth. Grammar Schools, as 
we know them, are the creation of the so-called Balfour Act of 1902, 
and it is perhaps worth noting that their appearance more or less 
coincided with the granting of charters to the five great civic univer- 
sities of Birmingham, Leeds, Liverpool, Manchester and Sheffield, 
A few salient facts will serve to show the development of the grammar 
schools over the past fifty years, and to indicate how, from very 
small beginnings, they have now become the chief suppliers of 
students to universities in England and Wales. 

In 1908 there were just over 100,000 pupils in grammar schools 
on the Grant List.. Now that number has risen to about 800,000. 
Today there are as many boys and girls in sixth forms alone as there 
were in every form of all the grammar schools helped from public 
funds fifty years ago (1). At that time the English universities drew 
the great bulk of the 10,000 or so students they contained from 
schools outside the state system; that is from what we now call the 
independent schools. Even in 1930, when their student numbers 
had risen to around 30,000, these same universities only drew 36% 
of their entry from grammar schools on the Grant List. In 1956 the 
total number of students in the universities of England and Wales 
Was just over 70,000, and three-quarters of those who matriculated 
in that year came from grammar schools in the state system. More- 
Over of these only about 20% went to the two ancient universities of 
Oxford and Cambridge, the bulk was spread among the modern 


Universities (2). 


I: is self-evident that nowadays universities in England and Wales 
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Of course the sixth form in the grammar school is not, and never 
has been, simply an avenue to the university. Precise information 
on this subject is hard to come by, while the situation varies from 
area to area, and often from school to school. However, in September 
1957 the Northern Universities Joint Matriculation Board published 
some interesting facts about the careers chosen by those who had 
taken its examination for the General Certificate of Education in 
the summer of 1956 (3). Of the candidates from maintained grammar 
schools and from direct grant schools who offered subjects at the 
Advanced Level, roughly 60% of the boys found their way to a 
university, but only about 30% of the girls (4). 

These figures only cover just under one third of all the candidates 
who took the General Certificate at Advanced Level in the summer 
of 1956, and the Northern Board’s entry is drawn almost entirely 
from schools in the North and the Midlands. Nevertheless, it would 
probably be reasonable to assume that at present the universities only 
claim rather more than half of those who pass through the sixth 
forms of grammar schools. They will take more of the boys, but 
fewer of the girls. Those sixth form boys from grammar schools 
who do not enter universities go straight into business, to industry, 
to the professions or to teacher training colleges. Indeed the Northern 
Board’s survey showed that no less than 56% of all the sixth form 
girls who took Advanced Level subjects in the Board’s G.C.E. 
examination in the summer of 1956 were subsequently admitted to 
training colleges (5). 

This, then, is one side of the problem of the present relationship 
between the universities and the sixth forms of the grammar schools. 
The universities now depend very heavily on the grammar schools 
for students. The grammar school sixth forms are larger than ever 
before, but a sizeable fraction of those who pass through them will 
not go to universities. But there are even more far-reaching impli- 
cations of this situation which need to be taken into account. 

It does not follow that a sixth form course designed to prepare 
candidates for university entry will necessarily meet the needs O 
those going straight to the professions, to business, to industry or to 
the training colleges. Neither can it be assumed that the type 9 
systematic, specialist preparation considered necessary by univer- 
sities for direct entry to a degree course is, from the teacher's point 
of view, educationally the best kind of sixth form training. This last 
point is of great importance. For practical purposes sixth form work 
in the grammar, schools is now shaped by the demands of the Ad- 
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vanced Level syllabuses for the G.C.E. All universities in England 
and Wales, except Oxford and Cambridge, now state their entrance 
requirements in terms of the G.C.E. Generally speaking the Mini- 
mum Entrance Requirement, which embodies the test of non- 
specialist attainment, can be satisfied by passes in two subjects at the 
Advanced Level, together with passes in the prescribed spread of 
Ordinary Level subjects. These latter, whatever may have been the 
intention when the General Certificate of Education was instituted, 
are now usually taken before entry to the sixth form. The pupil who 
has to take Ordinary Level subjects in the sixth form will usually 
find himself at a disadvantage in his Advanced Level work compared 
with those of his fellows not similarly burdened. 

However, as is well known, to clear the Minimum Entrance 
Requirement is to have done no more than surmount the first 
obstacle in the way of university entry. The Faculty Requirement 
still remains and, in most universities, this demands passes in three 
subjects at the Advanced Level. But few will gain a university place 
on a row of bare passes at the Advanced Level. There is competition 
among the qualified, and Advanced Level marks of 60 or even 70 are 
now commonly necessary for salvation. 

Many of those best able to judge would agree that, in general, 
the present Advanced Level syllabuses are too heavy. To some 
extent, particularly, but not exclusively, in the sciences, this reflects 
the rapid growth of knowledge. Subjects, even at the pre-university 
stage, change their shape, new knowledge must be incorporated, and 
even if this is accompanied by a pruning of what is already there, as 
is not always the case, the usual result is to make the syllabus de- 
mand heavier than it was before. It is commonly supposed that the 
universities, through their Examining Bodies which administer the 
General Certificate examination, are directly responsible for imposing 
the Advanced Level syllabuses in their present form on the schools. 
Were this really so the matter might easily be remedied. Unfortun- 
ately the actual situation is much more complicated and much less 
tractable than this simplified version of it suggests. The present 
Advanced Level syllabuses are only new in name. They are the 
direct descendents of the old Higher School Certificate Principal 
syllabuses. As such they have attached to them a powerful tradition 
both of teaching and examining reaching back to 1918 when the 
Higher School Certificate examination was instituted (6). This is 
something which may be gradually modified, but it cannot be sud- 
denly and radically altered. Of course Advanced Level syllabuses are 
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constantly reviewed, but in many Examining Bodies the committees 
charged with this duty include a substantial number of sixth form 
teachers, as well as university specialists in the subjects concerned. 
Naturally they will view the matter from the standpoint of the 
specialist rightly anxious to provide the best and most comprehensive 
training in the subject. They are hardly likely to propose reductions 
in syllabus requirements, and their recommendations must necessarily 
carry great weight both with the Examining Bodies and with the 
various teachers' organisations, who are frequently consulted. Finally 
it is important not to neglect the influence of the Secondary School 
Examinations Council in this connection. This body, first established 
in 1918 as a ministerial advisory panel, has since 1951 exercised, 
through the advice it tenders to the Minister of Education, a wide 
measure of control over the working of the examination for the 
General Certificate of Education, and particularly over the syllabuses 
proposed by the various Examining Bodies, which need its approval. 
Yet, in all this, there seems to be no effective provision for reviewing 
the working of the examination as a whole, as distinct from the 
periodic scrutiny of individual syllabuses. 

The universities, apart from those of their members who serve 
on the various Examining Bodies, have, of late years, been too little 
interested in the Advanced Level papers and the syllabuses on which 
they are based, even from the narrow standpoint of their suitability 
as a preparation for entry on degree courses. University people tend 
to grumble about the inadequacy of the Advanced Level course, an 
to blame the schools, which is easy and not very profitable, for 
encouraging unnecessary sixth form specialisation. Many in the 
universities find it extraordinarily hard to realise that, given the 
existing Advanced Level syllabuses, the manner in which Faculty 
Requirements are shaped and operated is one of the principal causes 
of that sixth form narrowness and premature specialisation which 
they deplore, 

The truth is that a boy or girl seeking a university place must 
spend practically the whole of the two-year sixth form course 1P 
concentrated work on the three Advanced Level subjects which the 
Faculty Requirement demands. There is no time for that genera 
education by which universities set such store. It is true that con- 
siderable and praise-worthy efforts are made by many sixth form 
teachers to maintain and develop their pupils’ interests in things 
outside the scope of their specialist work. Yet this must be for many 
a thankless task, since no examination test has to be satisfied, a 
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what is done is not of obvious and immediate practical usefulness in 
the mundane business of securing a university place. Moreover 
those sixth form pupils not intending to seek entry to a university 
must, in many grammar schools, of necessity conform their work to 
the pattern prescribed for those whose aim is a university course. 
This is a matter of hard necessity. Teaching resources are limited, 
and a variety of sixth form options cannot be provided. Indeed in 
some sixth forms the exigencies of the time-table are such that only 
a restricted choice can be provided among the normal Advanced 
Level subjects. Not infrequently university interviewing boards are 
told by candidates seeking admission that in their schools it was not 
possible to take all the Advanced Level subjects they would have 
liked to choose. 

It remains to inquire how the situation just described can be im- 
proved, for it is clear that improvement is desirable. There is surely 
little to be said in favour of a system which, in practice, curtails the 
broad humane training traditionally given by the grammar school at 
16 or, for some pupils, even at 15; and which subjects those entering 
sixth forms, whatever their ultimate choice of career, to a uniform, 
highly specialised and heavily factual course of study for a minimum 
of two years. For those who spend three, and sometimes even four, 
years in a sixth form the mischief is even worse, for they will be 
called upon to repeat, at least once, the course and examination they 
have already taken. Few sixth form teachers, surely, can regard this 
situation with complacency. After all, the sixth form now provides 
them with an opportunity of moulding the intellectual development 
of their ablest pupils at a time when, for many of them, that develop- 
ment is quick and exciting. Nor is this a condition of things which 
universities ought to think tolerable. Subjects taken at the Ordinary 
Level two or three years before university entry, and then promptly 
abandoned by the pupils concerned, are of scant usefulness as the 
basis of the general, as distinct from the specialist, education of the 
future student. Also there is reason to think that an Advanced Level 
syllabus, less heavy and better suited as a preparation for university 
entry, could be devised in many subjects. Clearly a single syllabus, 
say in physics, can hardly be an effective preparation for the candidate 
who will take a university honours course in physics, for the candidate 
who intends to enter one or other of the university engineering 
schools, and for the candidate who may well find his way into an 
honours course in mathematics or in chemistry. At the other extreme 
it is impossible to contemplate a state of affairs in which sixth forms 
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attempt to offer too wide a choice of courses. This would simply 
reproduce the chaotic situation which threatened to prevail before 
the Higher School Certificate examination was introduced in 1918. 
At that time it was said that there were no less than roo different 
examinations of universities and professional bodies for which 
grammar school pupils might wish to be prepared (7). 

"There would probably be little disagreement between experienced 
sixth form teachers and the universities about the principles on which 
a satisfactory sixth form course might be constructed. First, it ought 
normally to be envisaged as extending over two years. Of course it 
is impossible and undesirable to hold back the bright boy or girl at 
the Ordinary Level stage. The malign effects of trying to do this 
were surely sufficiently demonstrated when an age restriction at this 
point was imposed in the earlier years of the General Certificate 
examination. All the same it may well be that many who would 
benefit from a slower ascent through the school, are at present pushed 
forward too quickly through the Ordinary Level examination to the 
sixth form. Again, although, at first sight, this may seem paradoxical, 
it is probably the most able pupil who is likely to suffer most from 
the constant Pressure of public examinations in the age range 15-19- 
Certainly it has often been remarked that a disturbingly large pro- 
portion of those who enter universities with high qualifications fai 
to justify their promise in the final examination for their first degree. 
If an able boy or girl must enter the sixth form early, and if a stay © 
three years is needed before university entry can be obtained, then 
it ought to be possible so to arrange matters that the Advanced Leve 
examination is only taken once, that preparation for it js more 
thorough and less hurried than at present, and that the pupil has 
some leisure in which to be concerned with things outside the limits 
of his specialisation. One other point might be mentioned here. It 
is at least possible to question the wisdom of allowing a sixth form 
pupil seeking university entry, who has tried the Advanced Leve 
examination once with poor success, to take it again with the same 
purpose in view, Very often the candidate who has needed two, an 
sometimes even three, attempts at the Advanced Level examination 
in order to attain a satisfactory standard for university entry, fails to 
justify himself when he has embarked upon a degree course. 

Second, most of those concerned would agree that the sixth form? 
is the proper time to begin specialised study, for then boys and gir : 
need the intellectual challenge it provides. The real points at issue 
here are the form this specialisation should take, and the amount ? 
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it which is desirable. Specialisation can mean nothing more than 
the systematic absorption of immense quantities of factual informa- 
tion about a particular subject. The Advanced Level syllabuses, with 
their present shape, offer a strong temptation to specialise in this 
way in sixth forms. On the other hand specialisation can offer the 
opportunity to dig more deeply into a subject than has hitherto been 
Possible in a school course, to feel the interest and excitement that 
comes from understanding based on larger knowledge, without 
having this killed by an over-accumulation of mere information and 
an intensive dose of spoon-fed teaching. The achievement of a proper 
balance in specialised study is, of course, the art of sixth form teach- 
ing; but many of those concerned must feel that to cover the Ad- 
vanced Level syllabuses now prescribed leaves very little elbow room 
for the exercise, on their part, of sensible moderation. 

The present urgent need is for schools, universities and the 
Examining Boards together to look carefully at the Advanced Level 
syllabuses. The universities should be much more ready than 
hitherto to say precisely what they regard as the essential things boys 
and girls must know in order to begin a particular degree course. 
Universities must also be prepared to place their requirements side 
by side with what experienced sixth form teachers think education- 
ally desirable at that level. Nor must the Examining Bodies’ point of 
view be ignored, for the problem of large scale public examining at 
the Advanced Level is difficult and can set its own limitations to the 
kind of work possible of accomplishment in sixth forms. An investi- 
gation of this kind carefully undertaken could well have surprising 
and encouraging results. It could lead, in some cases, to a substantial 
resent syllabus requirement, which would have 
the effect not only of allowing a more sensible kind of sixth form 
specialisation, but which might also contribute towards freeing sixth 
form time for something other than specialist study. This raises the 
third principle on which a better sixth form course could be con- 
structed. It is simply that, in the sixth form, time ought to be found 
for the continuation and development of intellectual interests outside 
the proper sphere of the specialisation upon which individual pupils 


have embarked. This is of obvious benefit to the quality of the edu- 
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Many readers of this article will already be familiar with the 
promising experimental work which has been undertaken by the 
N.U.J.M.B. on the provision of an examination at the Advanced 
Level in what, for want of a better term, is called General Studies (8). 
This work has proved that it is feasible to design papers and to con- 
duct an examination at this level which will be a satisfactory test of 
a wide range of non-specialised sixth form work. Moreover, this can 
be done without prescribing detailed syllabuses, and so those who 
teach will be left free, in the light of their individual circumstances 
and interests, to devise the most suitable pattern of work for their 
pupils. It is, however, clear that satisfactory preparation for this 
examination will require something of the order of a quarter of the 
time available in a sixth form course of two years. No one would be 
so foolish as to pretend that the N.U.J.M.B.’s experiment is the only 
way of handling the problem of examining non-specialist sixth form 
work at the Advanced Level. Indeed it is to be hoped that other 
Examining Bodies will be moved to experiment with this problem. 
However, what the N.U.J.M.B. has done does show that the problem 
is capable of solution within the present framework of the G.C.E- 
examination. 

Taken together, the varicus suggestions just discussed could be 
made to form the pattern of an improved sixth form course. It 
would be a course not radically different from that which the experi- 
ence and practice of the past forty years has shown to be desirable, 
but it would correct what appear to many the serious faults of the 
present arrangement. Briefly, what could happen is this. In the sixth 
form, working on the assumption that the course would last for two 
years, a boy or girl could be asked to do general as distinct from 
specialist study for about a quarter of the time available. The 
remainder could be occupied with specialist work, based upon more 
satisfactory and less heavy Advanced Level syllabuses. Those going 
forward to universities, particularly to Faculties of Science an 
Medicine, would still need to prepare three Advanced Level subjects» 
but for the reasonably able pupil, given a reduction of the present 
syllabus burden, this should still be easily possible. It would mean 
à readjustment of university entrance requirements, but that agam 
is not a matter of insuperable difficulty. Indeed, for the universities 
Such an altered pattern of sixth form work would have very great 
advantages. Not merely would specialist preparation be better than 
at present, but it would be possible, with a substantial element 0 
general training in the sixth form course, to tackle the universities 
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own problem of over-specialised undergraduate courses with rather 
more hope of success than seems likely in present circumstances. 
Finally, for the sixth form pupil not seeking university entry, the 
suggestions outlined above would allow more flexibility than at 
present, both in the kind of work done and in the actual subjects 
chosen. 

This short article does not pretend to lay down a detailed pro- 
gramme for the improvement of the sixth form curriculum. It seeks 
to do no more than plead for immediate and serious attention to be 
given to this problem by those most concerned; namely the schools, 
the universities and the Examining Bodies. It is clear that it is 
possible to make significant improvements within the established 
framework of sixth form teaching and examinations. Specialist study 
must retain its predominant place in the sixth form course, büt it 
could be made to serve its purpose much more effectively than is at 
present the case. Hitherto general, as distinct from specialist, 
training has not been a recognised and firmly established part of 
sixth form work. There would seem to be good reason now for 
making proper provision for it at sixth form level. This would help 
the universities, improve the preparation of those who pass straight 
from the sixth form to business, industry or teacher training, and 
round off grammar school education more satisfactorily than is now 
possible. Lying behind all this is an even more fundamental con- 
sideration. Grammar schools, the universities and the professions 
to-day rightly draw their recruits from the whole range of the social 
classes, but this has one great disadvantage of which all teachers are 
aware. It is no longer possible to assume, as it was even twenty-five 
c me influence will foster the general education of 


years ago, that ho ; 1 tion | 
This is something for which school and university 


sixth form pupils. c 
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INTRODUCTION 


N this article we examine recent trends of opinion on attitudes 
[= aims in science teaching in various types of secondary school, 

and then present evidence, derived from a questionnaire, to show 
what teachers declare their aims to be. Though there is some agree- 
ment among teachers of science about their aims, naturally the 
emphasis varies in different kinds of school. We have found a sharp 
contrast between the aims of science teachers as ascertained by 
questionnaire and those declared in recent statements by the Science 
Masters’ Association (S.M.A.) and by various writers in the educa- 


tional press. 
Recent TRENDS IN ATTITUDES TO SCIENCE TEACHING 


In 1947 the S.M.A. (1) said, “The teaching of any subject at 
school is usually justified or defended for cultural, disciplinary and 
utilitarian reasons. Science can justify its inclusion in the curriculum 
on each of these grounds.” 

Recently, interest has been focused on the cultural and utilitarian 
aspects of science teaching, and little has been written about the 
study of science as a mental discipline. Modern political and scientific 
developments in the fields of nuclear energy and rocket propulsion 
have made us all conscious of the need to study science from purely 
utilitarian motives. “We have either got to learn physics and mathe- 
matics—or else Russian” (2)- 

The attitude of mind illustrated by this quip is familiar and the 
argument, that as a nation we must study science to survive in the 
modern world, is a strong one. The recent development in scientific 
and technological education is evidence that at last the usefulness of 
ntific method is being more fully appreciated. 
there has developed an increasing readiness 
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to recognise that science could be a humanising study and an integral 
component of general education. 

In a recent policy statement (3) the S.M.A. committee maintains 
“that science should be regarded as a central or ‘core’ subject in the 
same way as, for example, English and mathematics are at present, 
and as classics used to be" (p. 4). The S.M.A. now advocate that 
science should be taught to all pupils in grammar schools in such a 
way that it would form “part of our common cultural and humanistic 
heritage" (p. 3). Further stressing the cultural value of the study of 
science, they say “Science must be recognised and taught as a major 
human acitivity and as a cultural study of supreme importance 
because of its effects on human life and thought" (p. 11). 

Others, too, have stressed the need to teach science as an integral 
part of a new liberal education in the modern world. In an essay on 
the curriculum of secondary schools Lauwerys (4) has said that 
although “utility has always been the chief claim of a subject for 
inclusion in the curriculum and we should still accept it", yet we 
must also “accept the idea that the sciences are capable of proving 
instruments not only of industrial production but also of liberal and 
humanistic education" (p. 9). There is also developing at the univer- 
sities the recognition that science can be a humane study. An 
example of this trend is provided by the recent development at 
Southampton (s) where a course in the principles and methods of 
science can now be taken as an integral part of the General Honours 
course for the B.Sc. degree. 

Another interesting example of emphasis on the cultural and 
humanistic aspects of science is the Northern Joint Matriculation 
Board's attempt to examine non-specialist studies of sixth form 
Pupils in grammar schools by means of papers in General Studies. 
One of three sections of the first paper comprises questions on the 
concepts and principles of science. The Board's aim, so far as science 
is concerned, is to give credit for abilities which are not always 
stressed in science examinations. Questions are set which attempt 
“to test the ability to understand scientific information and marshal 
it effectively in good English” and “to test methods of scientific 
thinking—the ability to formulate hypotheses to account for observed 
phenomena, and to design experimental or other methods of testing 
these hypotheses" (6). 

Such an examination in General Studies is, at present, only 
designed for, and taken by, a minority. Indeed, the developments 
and ideas which have been described reflect, perhaps, the beliefs and 
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ideals of a minority of educational opinion. Yet it is an informed, 
progressive, influential body of opinion, and such views are likely to 
come more and more to the fore in the future. Little seems to have 
been written recently about the third possible reason for teaching 
science—for its value as a mental discipline. Rarely nowadays is it 
advocated that by learning science a boy may be trained to think 
logically. ‘The inefficiency of the doctrine of the transfer of training 
was summarised by Sir Cyril Burt for science teachers twenty years 
ago (7). And as Peel (8) has said, “The teacher’s task is to start from 
the insights of the pupils and direct them appropriately to give them 
meaning—actively widening the pupils’ experience. It is 


current 
fer of training from science— 


only under these conditions that trans 
through its disciplined method—will take place.” 

It is now believed that the learning in one field is more likely to 
be transferred to another situation if a high level of motivation is 
maintained and if the teacher has consciously and deliberately kept 
the possibility of transfer in the front of his mind and let it affect his 


teaching. Whellock (9) attempted to find out how far groups of sixth 
form students and military college cadets were trained in scientific 
method. His results showed that students who had done more science 
at school had acquired greater facility in the use of scientific method. 
Transfer of training, then, may take place, to some extent, in certain 
Even so, writers and official bodies (such as the 
S.M.A.) seldom assert that science should be taught primarily for its 
value as a mental discipline. They realise the limited extent of pos- 
sible transfer of training and also that, certainly for secondary modern 


school children, and probably for non-specialist grammar school 
in science teaching are more important. 


pupils, the cultural elements 1 

Nevertheless, it may well be that teachers of science still hold 
views which might be considered out of tune with modern ideas. 
Sir Charles Morris (10) has said "I very much suspect that many 
scientific teachers may have to bring themselves to change quite 
radically their ideas about teaching." It is of interest to see how far 
modern ideas on aims and methods in science teaching have been 
adopted by teachers. A recent leader in The Times Educational 
Supplement. (11) deplored the emphasis on mere fact in science 
teaching in grammar schools and implied that a year's professional 
training in a university education department might not make matters 
much better. In a rejoinder Professor Dobinson (12) agreed that 
excessive emphasis on mere fact was deplorable, but pointed out that 
the actual effects of professional training were not, known. He felt 


circumstances. 
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that there was need for an inquiry into the whole of science teaching 
to see whether, as actually taught, it could be regarded as contributing 
to a liberal education. 


An INQUIRY INTO TEACHERS’ OPINIONS ON THE REASONS 
FOR TEACHING SCIENCE 


We can contribute some evidence by virtue of a survey carried 
out recently on the opinions and attitudes of teachers of science in 
Eire and Northern Ireland (13). In order to find out what reasons 
were claimed for the inclusion of science in the curriculum of 
secondary schools a questionnaire was constructed. Ten possible 
reasons for teaching science were chosen so as to cover the three 
groups of aims usually claimed. The aims and the groups are given 
in Table I. To investigate the possibility of rating the ten reasons 


TABLE I 
POSSIBLE Ams IN SCIENCE TEACHING 
Mental 
Discipline Utilitarian Cultural 
(a) To form habits (c) To pass an exam- (g) To satisfy the 
of accurate ob- ination child's natural curi- 
servation osity 
(d) To help the pupil 
(è) To promote to decide his (h) To develop an in- 
habits of clear future career quiring interest in 
thinking and common things and 
logical deduction (e) To give basic experiences 
training for future 
career (i To experience the 
intellectual enjoy- 
(f) To teach factual ment of seeing the 
information of pattern in nature 
value in everyday revealed by scienti- 
life fic study 


(j) To ensure that 
modern society ap- 
preciates the signi- 
ficance of scientific 
development 


for teaching science in order of importance a team was selected of 
seventeen people. living in all parts of the United Kingdom and Eire, 
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each of whom had received university training in science and 
had proved to be experts in the teaching of school science. This 
team, two of whom were women, was composed of three head- 
masters, four senior science teachers, three university lecturers, three 
school inspectors, and four training college lecturers. In November 
1955 these judges were invited to arrange the foregoing ten aims (14) 
in order of decreasing importance for three types of secondary 
school, grammar, modern and technical. When ranking the aims, 
the judges were asked to consider science teaching as it ideally should 
be, not necessarily as it actually is. The task of ranking was not easy 
and indeed had been made deliberately difficult so that no obvious 
“ready-made” answers should be discernible. It was essential, how- 
ever, that notwithstanding the difficulty, the judges should be in a 
certain measure of agreement. The amount of agreement was 
measured by calculating the coefficient of concordance (W) (15). 
The values of W for the three groups of secondary schools are given 
in Table II. As the results were significant at the 1% level of pro- 
bability, the questionnaire was sent to half the secondary schools in 
Ireland. In all 402 schools were approached, 332 in Eire and 7o in 
Northern Ireland. Of the questionnaires distributed 64% were re- 
turned in Northern Ireland and 37% in Eire. The lower percentage 
of replies from Eire was mainly due to the fact that science is not 
taught in many of the girls’ secondary grammar schools. Though 
some “No Science" replies were received the majority of this type 
of school ignored the request for information. The replies from the 
schools were divided into five groups. 1. Eire Grammar, 2. Eire 
Technical and Vocational, 3. Northern Ireland Grammar, 4. Northern 
Ireland Technical, 5. Northern Ireland Secondary Modern (16), 
and for each group the coefficient of concordance (W) was calculated 
% level of probability. The results 
as well as the judges, agree to some 
extent among themselves as to why they teach science. (See Table IT). 
As there was a significant measure of agreement among the 
judges a ranking based on the combined estimates of all the judges 
could be taken as a best ranking. Similarly there was enough agree- 
ment between teachers to make a combined estimate possible. Table 
III gives the pooled rank order for the ten aims for both judges and 


and proved significant at the 1 
provide evidence that teachers, 


teachers. ; 
The amount of agreement between teachers and judges was 


measured by means of a rank order correlation coefficient. The values 


obtained are given in Table IV. 
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TABLE II 
COEFFICIENT OF CONCORDANCE FOR JUDGES AND TEACHERS 
Type of School 
Grammar Modern Technical 
Judges 0:347 0:560 0:282 
Eire Teachers 0274 — 0:340 
Northern Ireland Teachers 0:333 0:708 0455 
TABLE III 
PooteD RANK ORDER or Arms 
Type of School 
Grammar Secondary Modern Technical 
Eire N.I. A. Eire N.I. 
Aim | Judges Teachers Teachers | Judges Teachers Judges Teachers Teachers 
a 2 2 2 3 4 3 3 4 
b I 1 1 5 5 2 2 3 
c 10 Fi 6 10 10 10 8 5 
d 8 6 7 7 9 4 6 7 
e 9 4 4 8 8 1 I I 
F 6 3 5 4 3 6 5 a 
g 7 9 8 2 2 8 10 8 
h 3 5 3 1 1 5 4 6 
i 5 8 9 9 6 9 7 9 
j 4 10 10 6 7 7 9 10 
(See Table I for description of aims) 
TABLE IV 
CORRELATIONS BETWEEN JUDGES AND TEACHERS 
School Group Correlation 
Eire Grammar 0:39 
Eire T'echnical o:87* 
N.I. Grammar 0:42 
N.I. Modern o-go* 
N.I. Technical o*62T 


"Significant at the 1% level 


TSignificant at the 5% level 


ty — 
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The ten possible aims in science teaching can be considered as 
falling into three broad categories, mental discipline, utilitarian, and 
cultural. The aims can be pooled into these three categories and 
average rankings (17) calculated both for judges and teachers. The 
results obtained are given in Table V (Judges) and Table VI 
(Teachers). 


TABLE V 
POOLED AVERAGE RANKINGS FOR JUDGES 
Type of School 
Aims Grammar Modern Technical 

Mental Discipline 

(a) (b) r5 4o 2:5 
Utilitarian 

(c) (2) (e) (f) 825 725 525 
Cultural 

(à) (9) G) G) 475 45 725 


The figures show clearly that, for all types of school the judges 
put mental discipline reasons for teaching science first. In grammar 
and modern schools the cultural aims are second and the utilitarian 
aims last. In the case of technical schools the utilitarian aims take 
precedent over the cultural. It should be pointed out that one of 
the utilitarian aims, “To pass an examination”, would naturally be 
rated low by the judges. This particular aim was included chiefly to 
see how the teachers would react to it. If this aim is omitted, the 
average rankings for the utilitarian group of aims fall to 7-7 grammar, 
6-3 modern, and 3:7 technical, but the same order is preserved. 

For simplicity in the pooled rankings for teachers the Eire and 


Northern Ireland schools were combined. 


TABLE VI 
POOLED AVERAGE RANKINGS FOR TEACHERS 
Type of School 
Aims Grammar Modern Technical 

Mental Discipline 

(a) (b) r5 45 go 
Utilitarian 

(c) (2) (e) (f) 5'25 75 4:38 
Cultural ES 


(g) (h) © G) 775 4o 
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Discussion or RESULTS | 


I. There was unanimity between the judges and the teachers as 
to the most important single reason for teaching science in each type 
of school. In grammar schools it was one of the mental discipline [ 
aims (b), “To promote habits of clear thinking and logical deduc- 
tion.” In technical schools it was one of the utilitarian aims (e), — . 


of science teaching (particularly in grammar schools) lies in its ability i f 
to train for accurate observation, clear thinking and logical deduction. | 
3. There was less agreement among science teachers in grammar “i 
schools about the aims of their Work than was the case in modern 
and technical schools, 
[ 


5. Only in Northern Ireland grammar and technical schools was 
the learning of science so that an examination may be passed con- 
sidered to be a fairly important aim. No doubt the teachers var 
being quite realistic for examinations continue to have a prominen 
place in these schools. ient 

6. The most striking result of the inquiry was the high ee 
of concordance among both the judges (W =0:560) and the teach 
(W —o-708) for secondary modern schools, and the remarkably hig a 
correlation (R—0:903) between the two rank orders of aims. Thes 
results have a bearing on the question raised in The Times Education? 
Supplement (18) on the value of professional training for scien© 


been greatly influenced in their aims by the training received, t^ 4 
“greed on the importance of developing curiosity and interest, 4° y | 
their views corresponded closely to those of the judges. Here at any f 
rate, is some evidence of the kind looked for by Professor Dobinso "i 


0 —— a n 


cm». 
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in his letter to The Times Educational Supplement. Apparently 
teachers’ attitudes and opinions can be modified by their teacher 
training course and these attitudes are maintained after experience 
in schools. 

7. The judges were not prepared to recommend that in technical 
schools the useful aims should be given the emphasis they received 
by the Northern Ireland technical teachers, and as a result the rank 
correlation coefficient was rather low and barely statistically signi- 
ficant. The agreement between the judges and Eire technical teachers 
was much closer. 

& It has been pointed out that mental discipline claims are un- 
fashionable in to-day's climate of opinion yet the teachers (and 
indeed the judges too) continue to say that the fact that science can 
train the mind is an important reason for teaching it in our grammar 
and technical schools. Such evidence as there is (19) suggests that 
transfer of training is unlikely to take place unless the teaching 
positively encourages it. The method of teaching which might 
enable science to train the mind would presumably be the inductive 
“Jet’s try to find out" type of lesson rather than the deductive “I’m 
telling you” approach. Yet in another part of the questionnaire 
(referring to methods rather than aims) half the teachers admitted 
that they usually gave the facts of the lesson to the class and then, 
if possible, verified them by experiment. Further, two out of three 
teachers used the science note book for dictating theory notes, the 
pupils writing up their own practical work. The methods in use by 
the majority of teachers do not seem particularly well adapted to 


- their professed aim of teaching science for its value as a mental 


discipline. 
CONCLUSIONS 


There is to-day an increasing need to recognise science as a 
humanising study and a component of general education. We can 
no longer afford to accept the dichotomy between science and 
humanism and it is clear that we need to examine carefully our aims 
and methods in the teaching of science in all types of school. This 
investigation has shown that in Ireland teachers rate highly the claim 
that science teaching can be justified for its value in forming habits 
of accurate observation, clear thinking and logical deduction. Only 
in the group of secondary modern teachers, who have been trained 
recently, do we find close agreement between their aim in the teaching 
of science for its cultural value and the general trend of informed 


E 
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opinion. We do not say categorically that the study of science cannot 
train the mind, but we do say that the wise teacher would do well to 
examine his methods carefully if he teaches with this end in view. 
Further, it would be unwise to ignore the trend towards the teaching 
of science in such a way that it can be regarded as a part of a liberal 
and humane education. It is possible that teachers of science in 
Great Britain might have more liberal attitudes and opinions than 
their opposite numbers in Ireland. More of them (particularly in 
grammar schools) take a course of professional training. We hope to 
repeat the experiment (with an improved questionnaire) in. Great 
Britain to see if similar results are obtained. Such an investigation 
may give part of the answer to the difficult question as to whether 
teachers’ attitudes and opinions can be permanently influenced by 
courses of professional training. 
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The aims were given in a list without any mention of the categories 
mental discipline, utilitarian, cultural. 

See Kendall, M. G., Rank Correlation Methods (Griffin, London, 1948), 
Ch. VI; Moroney, M. J., Facts and Figures (Penguin, Harmonds- 
worth, Middlesex, 1951). 

The coefficient varies from zero, representing no agreement, 
to +10, representing perfect agreement. Significance tests can be 
carried out to estimate the probability that any given value could 
have occurred by chance. 

Using English terminology; secondary modern type schools in Northern 
Ireland are known as intermediate schools. 

There are objections to the pooling of rank orders so the procedure 
should be regarded as a rough method of illustrating the underlying 
differences, No statistical exactitude is claimed for these figures. 

op. cit., roth January and 31st January 1958. 

See Encyclopaedia of Educational Research (1958), p. 1488. 
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READING AT HOME AND ABROAD 


W. S. Gnav, The Teaching of Reading and Writing (Unesco and Evans, 
1956, 18s. 6d.). 

M. D. Vernon, Backwardness in Reading (Cambridge Univ. Press, 1957» 
25s. od.). 

J. T. Gorys, Visual Perceptual Abilities and Early Reading Progress (No- 87 
Supplementary Educ. Monographs, Univ. of Chicago Press, 1958, 
16s.). 

J. C. Dantexs and H. Diack, Progress in Reading (Univ. of Nottingham 
Institute of Educ., 1956, 3s. 6d.). 


Tue school subject which has the greatest number of research studies to 
its credit is undoubtedly reading. Future research workers in this fiel 
will find both Professor Gray's and Professor Vernon's books indispensable 
and complementary sources for reference on work done and on problems 
needing further investigation. "Teachers will perhaps find the survey of 
current methods of teaching reading together with evaluations of their 
respective advantages and disadvantages of greatest interest; again the 
accounts presented by the two authors are in many ways complementary. 

The sub-title of Professor Gray's book, An International md ^ 
indicates its nature and purpose: to analyse and describe the ex: 
methods used at present in teaching both children and adults to rea M 
write and to evaluate their effectiveness as far as available data Pe lastly 
discuss ways of improving the teaching of reading and writing; 2n€ acy 
to define problems which need further study in order to promote liter? c 
throughout the world. Thus an international perspective is the poros 
and attention is mainly focused upon the problems of the aching 
developed areas. “This study does not suggest new methods of teac i 
reading and writing ... it sets out rather to appraise past and oats 
practices.” Though well documented by references to research poem d 
detail and depth must, in a survey of this kind, inevitably be subordina 
to broad generalisations. tional 

Professor Gray points out that literacy, like so many other educ?! d ed 
and psychological concepts, only becomes meaningful when consi a 
within the framework of the socio-economic, political and cultural d 
and expectations of a community. He suggests that “‘a person 19 fun " an 
ally literate when he has acquired the knowledge and skills in readin is in 
writing which enable him to engage effectively in all those activit! 
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which literacy is normally assumed in his culture or group". If such a 
definition seems to beg the question, it must be remembered that “few 
studies have been made to discover the types and levels of efficiency in 
reading and writing that modern life demands". Viewed internationally, 
the problem is enormous. “Training is required for at least half the 
children and adults of the world. In addition, further training is needed 
for millions of children and adults who at some time have attended school 
or adult classes, but are not as yet functionally literate.” The first four 
chapters are devoted to general considerations such as the role of reading 
fundamental education and the nature of the reading process 
in various languages. More than two-thirds of the book deals with the 
various methods of teaching reading and writing to children and adults, 
and possible ways of organisation. Some of the latter are perhaps too 
general for teachers in this country; however, the emphasis, especially in 
the last section, “Action Required”, is on literacy in underdeveloped 
countries. Yet Gray’s conclusions regarding the chief trends which 
have emerged from research on methods of teaching reading and writing 


are as topical and applicable here as elsewhere. A full alphabetical list of 


references at the end would considerably add to the value of this survey 


and writing in 


as a source book. 
Professor Vernon devotes herself to the problem of reading backward- 


ness in childhood. It is a scholarly and important work which will remain 
a standard source of reference for many years to come. “The main study 
of this book centres upon the illiterates—those who for some reason or 
ven the simpler mechanics of reading.” 


other are unable to master ev l 
In the first two chapters the carly development of visual and auditory 
perception is outlined together with the role which these perceptual pro- 


cesses play in learning to read. The following four chapters deal with the 
nature of reading disability, reviewing firstly the contribution made by 
visual, auditory, speech and cognitive difficulties and defects. Then Pro- 
fessor Vernon considers “whether any more fundamental cause of the 
disability can be detected, studying first those causes which may be innate, 
and secondly those which are the result of the child’s upbringing and 
environment”. Perhaps at least one ghost will now be laid for ever by the 

ent that “no child exhibiting reading 


authoritative and categorical statem l 
disability should be stigmatised as suffering from an irremediable defect 


labelled ‘congenital word blindness’ (except in cases of cerebral injury)”. 


The final chapter on the cure of reading disability is regrettably brief. 


The five case studies quoted by Professor Vernon in an appendix are even 
briefer and this is all the more to be deplored in view of her own statement 
ly really satisfactory method of making this investigation [into 


that “the on ethod ot n 
reading disability] is the intensive study of indi- 


the underlying causes of 


vidual cases”. : ; ; 
The vast literature 1S systematically reviewed with great thoroughness 


and research evidence is appraised with considerable impartiality. How- 
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ever, the author's bias is indicated by the relative weight accorded to each 
topic: visual and auditory perception in reading generally and in the 
backward reader specifically take up some sixty-four pages, while “defects 
of personality", both innate and acquired, occupy sixteen pages; similarly, 
to confine a discussion of the role of intelligence to a mere three pages, 
while devoting twenty-nine to theories of “cerebral dominance", seems, 
at least to this reviewer, a curious inversion of the relative importance of 
these two topics. Perhaps the inconclusive and rather conflicting evidence 
decided Professor Vernon to make this topic the longest single section of 
her book. From a practical point of view, however, this seems hardly 
justified, 

The book as a whole is admirably clear and readable, and the lay-out 
is conducive to easy reference. Some rather important assertions, however, 


are unsubstantiated or even contradictory; for example, what is the teacher 
or research student to make of th 


many of these illiterates, 
the use of adequate read 
is ascertained" ; “There 


» are in advance of boys, while the latter predomin- 
ong backward and illiterate readers. This greater 
ed by Professor Vernon herself when she, some- 
ts to it as “one of the most curious facts relating 


; succeeds, however, in its main aim “to make a thorough and 
detailed Study of the experimental investigations that have been made; 
and to present and to weigh up the evidence as to the importance of the 
Various factors which appear to be associated with the inability.to learn to 
read”. "Thus this Survey is a valuable contribution to the field of educa- 


first-grade children and 
their achievement in reading; and secondly, to determine the effect that 
training in recognition of visual 
to read. “A battery of 14 visua 


reading tests was administered to 120 children (mean age 6 years 3 
months). 
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A tachistoscopic method was used in the perceptual training. The 
experimental procedures and tools are clearly described and the findings 
are presented and discussed in detail. On the basis of her evidence, the 
author claims that "six relatively simple tests of visual perception may 
ascertain early and easily the pupil who is able to take advantage of modern 
methods of learning to read (i.e. word, phrase or sentence method). 
Conversely, the tests may identify those pupils requiring other types of 
instruction." The data revealed a multiplicity and range of visual percep- 
tual abilities. The results of the tests also showed significant correlations 
with later success in reading. Perhaps it should be mentioned that none 
of the perceptual tests had any reading or verbal content. Tachistoscopic 
form training improved visual skill for most of the children who were 
initially good readers, but the poor readers profited little from the training; 
nor was reading progress itself influenced by it. Thus this study confirms 
the differentiation and variability of visual perceptual processes and refutes 
a narrowly conceived theory of transfer of training in the field of visual 
perception. 

'The monograph Progress in Reading stands in marked contrast to the 
one just reviewed. The authors claim that their modified phonic method 
achieved results significantly superior in every way to those attained by 
mixed methods of teaching reading. However, the exact nature of the 
latter method used in the experiment, the books and materials, etc., 
The criteria used for evaluating this superiority seem 
rather narrow, namely, word recognition skills; moreover, the tests for 
measuring these were specially constructed for this investigation and their 
content would appear to favour the group taught by the authors’ own 
method. The experimental samples of 7- to 8-year-old reading failures 


were equated for age and home background but not for intelligence; for 
one year forty-four children were taught by the phonic method used in the 
Royal Road Readers (also devised by the authors) and fifty-five children 
were given remedial work based on mixed methods. The authors person- 
ally supervised the teaching given to the first but not to the second group, 
and it cannot be judged therefore whether an untutored teacher could 
apply the modified phonic method with the same efficacy. While the 
claims made for this method are impressive, much further study—pre- 
ferably by independent uncommitted experimenters—is required to sub- 
stantiate its superiority over other teaching methods. At the same time, 
one welcomes any new approach which can be used for remedial work 
since a different method and a new series of readers have in any case a 


therapeutic effect on the discouraged and failing pupil. 
M. L. KELLMER PRINGLE 


remain unspecified. 
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NEW TRENDS 


Brian Simon (ed.), New Trends in English Education (MacGibbon and 
Kee, London, 1957, 25s.). 


Tue “new trends" are the unstreaming of the junior school, the entry of 
secondary modern pupils for external examinations, the introduction of 
the comprehensive school, and the evolution of a common curriculum. 
Mr Simon lists them in his introduction, and gives a useful survey of the 
customary arguments against the present tripartite system in education 
—the unsatisfactory nature of the eleven plus examination, the frustration 
and sense of failure suffered by those children who do not pass it, the 
general adverse effects on the majority of children of a system geared to 
“academic” requirements, which fails to teach them the skills they need 
on the theory that they cannot master them. The problem, as Mr Simon 
sees it, is “how to provide all children with the knowledge that a citizen 
of the modern world must have". í 
Unquestionably he is right about this, and it is heartening to read in 
many of the articles, all of them by practising teachers, how this is being 
accomplished. Their tone is generally optimistic, but there is no attempt 
to gloss over the difficulties; there is no uniformity about their approach, 
which has usually grown out of different conditions and needs. Perhaps 
the most effective article, however, is that by Edward Blishen, which is à 
story not of success but of failure. Mr Blishen offers no solution—he 
merely describes how soon the old elementary school buildings, and the 
North London slum environment, extinguish any sparks which appear in 
his pupils. But it is not only the environment which is at fault; the second- 
ary modern school, by being too decided on its own scope, has imposed a 
feeling on the pupils that they are in a lowly educational compartment 
where ambition is out of place. Of the existence of a considerable potential, 
as yet largely unassessed, he has no doubt; and his conviction is shared by 
the other contributors to the book, who “‘refuse to confine their pupils in 
a definition". As Miss M. D. Clarke writes of Peckham Secondary School: 
“Given a permissive atmosphere, the avoidance of prejudgment, the 
maximum of freedom and opportunity, confidence in their own powers, 
we cannot tell what may be achieved." x 
With this attitude goes a criticism, often implicit, sometimes quite 
open as in the article by Miss H. Wolff, of educational theory which begins 
with presuppositions about the “nature” of children. The emphasis 1n 
this book is rather on the goal towards which children must strive—the 
“hurdle”, the standard, the external examination—and one welcomes this 
recognition that it’s dabbling in the Dewey leaves the mind too bare. i 
And yet reactions against “nature” can go too far. Mr B. J. Bore 
Eaton begins his article by quoting Nunn’s famous words that the aim © 
education should be to help boys and girls to achieve “‘the highest degrees 
of individual excellence" of which they are capable; but to some of the 
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contributors individual development is unimportant; “social unity" is all 
important. Possibly they would deny this, but the whole bias of their 
argument makes the conclusion irresistible. "Take for instance the article 
with which the book opens, “The unstreamed junior school". The writer, 
Mr G. C. Freeland, has unstreamed the school of which he is head, and 


has divided the classes on the basis of age; in years and months (“I cannot 
hing”). ‘This means, of 


agree that the IQ is a significant measure of anyt 

course, that the bright and the dull children are taught together, for in 
such conditions “the best class spirit develops" and standards “as a whole" 
are raised. The phrase “as a whole” constantly recurs in the article, signi- 
ficantly enough—Mr Freeland is even uneasy about children of similar 
ability within the forms working as groups, though some of his teachers 
persist in using this unsocial method. It is difficult to see how, on the 
basis of his arguments, he can justify the use of a remedial teacher in his 
school, or the transfer he mentions of an E.S.N. child to a special centre. 


The doubts that arise in the reader’s mind about the effects of unstreaming 


on the brighter children are not set at rest by Mr Freeland’s assurances. 


Take arithmetic, for example. “The class is taught new arithmetical 
processes as à whole," and, we are assured, “this system works well. The 
quicker children are not held back but explore more widely on a given 
level, so establishing 2 solid foundation. The slower children proceed 
mechanically through the syllabus. . - ." “Explore more widely on a given 
level...” is Mr Freeland’s way of putting what might more frankly be 
called marking time; and if these quicker children need it to establish 
“a solid foundation” what about the slower ones? The arithmetic syllabus, 
says Mr Freeland, is “by no means over ambitious”. That would seem to 
be an understatement. 

The theory of “social unity” is again seen to cut across purely educa- 
tional considerations in an article by Messrs Brown, Dixon, and Wrigley, 
on a common English syllabus in the comprehensive school. The reason 
advanced for such a syllabus js that it is “necessary if all our pupils are to 
enjoy the same opportunities". This has a fine ring about it, until one 
remembers that the aim of English teaching is to produce people who can 
read and write and speak properly, and the use of the same text book by 
all the children will be no help here if it is far too easy for some and far 


too difficult for others. (It is in any case rather sad to note the importance 
e to the text-book; they mention no literature except the 


the writers giv K * ex n 
ins) To imagine that the "same opportunities” will 
hildren from their studying the same book, rather than from 


accrue to © d 
English having regard to their differing 


helping them to improve their 
abilities, is tO confuse means with ends. 

This book then, is at once encouraging and disturbing; encouraging 
hows in the articles of some of the contributors a determination 
he individual capacities of children, and not to be blinded by 
ejudgment; disturbing because in the articles of others it 


because it $ 
to develop t 
theory or PF 
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shows just the opposite—the construction of systems for children “as a 
whole", like the old army uniforms which fitted everybody (in places) and 
nobody properly. New Trends in English Education, the editor tells us, is 
“a book written by teachers themselves for all who are concerned with the 
future of education; including parents”. From it they will derive a clear 
picture of what is going on at the present time in the more thoughtful of 
our “new trend” schools, A. M. WILKINSON 


A WELL-TUNED QUARTET 


L. W. Downes and D. PALING, The Teaching of Arithmetic in Primary 
Schools (Oxford University Press, 1958, 15s.). 


N. M. Banuzrr, M. G. FarTHFULL and T. R. THEAKSTON, Juniors Learning 
Mathematics (Educational Supply Association, 1956, 8s. 6d.). 

E. J. James, The T. eaching of Modern School Mathematics (Oxford Univer- 
Sity Press, 1958, 21s.). 

INCORPORATED ASSOCIATION OF Assistant MASTERS IN SECONDARY 
Scuoors, The Teaching of Mathematics (Cambridge University Press, 
1957, 158.). 


Mucu has happened in the development of mathematical education during 
the present century, if we may conveniently mark the time from Professor 
Perry’s address to the British Association in 19o1 and the first appointment 
of a Teaching Committee by the Mathematical Association in the following 
year. With the steady growth of education generally at all levels and the 
increasing number of People engaged in it professionally, a vast amount 
of experience, experiment and discussion has enriched our understanding 
and practice. These four recently published books embody much of this 
work and thought, and together afford a wide survey of methods, aims and 
trends in the whole range of mathematical education from the nursery to 
the threshold of the technical college and the university. 

In over-simplified terms it may be said that the main emphases now 
are on the danger of an €xcess of formal work with symbols or concepts 
that are inadequately grounded in practical experience, on the importance 
of relating theoretical Work where possible to practical results, and on the 
choice of topics that are relevant to present-day life and society. Instead 
of being content merely with correct formal work, we aim for a real 
understanding of the mathematical principles behind it, over a wider 


formal work and insight into principles. . 
The Teaching of Arithmetic in Primary Schools was commissioned by 
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UNESCO, and so is designed for a wider public than teachers within the: 
well-established educational system of this country. It is, none the less, 
an admirable handbook for use here, stimulating thought, suggesting a 
rich variety of methods and giving full and careful tabulation of the steps. 
to be covered in each topic. Teachers are challenged to examine their 
habitual routine procedures, and by the effective device of being asked to 
learn a new set of number words, signs and rules they are put in the 
child’s position of bewilderment when faced with a new symbolism or, 
terminology. The child’s necessary background of experience for the 
concepts is emphasised, the necessary memorising work that must be done 
regularly—with innumerable practical suggestions for making it enjoyable, 
the careful analysis and grading of steps, and the need to apply facts and 
methods to actual problems. The authors also advocate the extension of 
work beyond the traditional arithmetical topics to geometrical and graphi- 
cal ideas, and aim to stimulate both teacher and pupil to begin to think about 
more advanced topics. . Me 

Juniors Learning Mathematics, imbued with the same spirit, is able to 
develop the content a little further. There is the same important emphasis. 
on the necessary combination of practical experience, memory work that 
can be enjoyable, the grading of steps, and applications. The teacher is 
challenged to give practical interpretations to his familiar symbolic ex- 
pressions (e.g. in the multiplication and division of fractions). So strong 


is the dulling effect of habit that this experience is strenuous, but the 


reader grows thereby in critical ability sufficiently to perceive a few rare 
lapses on the part of the authors from the high standard they set them- 
selves. As the title indicates, it is urged that junior school work should be 
wider than mere arithmetic, and plenty of historical and problem material 
is given to help broaden the teacher's own view of his subject and enrich 
his lessons, particularly with the abler children. e 
The Teaching of Modern School Mathematics has a particular signifi- 
cance in this group of books as illustrating the overlap that is necessary and 
desirable in our educational system. 'The basic work covered in Juniors 
Learning Mathematics is to be found here again, with the needs of the weaker 
children in mind, and the more advanced material of the previous book is 
still relevant for the average and abler pupils. The course for these abler 
pupils, in its turn, overlaps with those of the grammar and technical 
schools, and certain sections from. algebra, geometry and trigonometry are 
appropriate. An important principle emphasised here is that even where 
traditional sections of theoretical work are not appropriate, it is possible 
to study topics in a more practical way but so as to develop a genuine 
understanding of mathematical ideas. The organisation of several topics 
with various levels of intellectual content is described with many valuable 
suggestions. The most extensive of these are surveying and astronomy, 
and in the latter it is shown strikingly how a simple study of the length and 
direction of shadows throughout the day and throughout the year can 
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introduce important mathematical ideas and use a variety of methods 
which will unify different branches of the subject. 

The Teaching of Mathematics is written by a committee of teachers of 
wide and varied experience, and is concerned mainly with the grammar 
school, though it also outlines the previous work of the primary school and 
discusses the standard of attainment to be expected at the age of transfer. 
It describes the changes of the last forty years, and the choice of topics 
discussed later in the book is clearly designed to influence further change 
in directions considered desirable. To describe the course of teaching 
with the fullness of the more elementary books would take it to an inordin- 
ate length, and it therefore assumes a fairly detailed knowledge of the 
content of the course on the part of the reader, except where in a few 
places it is desired to initiate or accelerate a trend, such as the teaching of 
statistics or the earlier teaching of calculus. It is good to foster these 
trends at the present time, though soon it may be seen to be necessary to 
give renewed attention to formal aspects of the work. Drill and memory 
work are equally important elements here as in the primary school, and 
secondary school teachers may find that they can learn much from the 
careful planning of such work by their junior partners. In discussing the 
reasoning behind a symbolism they can also learn something from the two 
books here concerned with junior school work. There seems a danger, for 
example, that the sound treatment of the multiplication and division of 
fractions, mentioned above, may suffer neglect through its falling in the 
gap between junior and grammar school, and not being fully covered in 
either. 

In spite of the fact that the ultimate aim in grammar school teaching 
is to build up a much more elaborate and formal structure of mathematics 
than in the other schools, there is a surprising uniformity of spirit in all 
these books. "Two quotations from the present book will illustrate this. 
“A cardinal defect of much mathematics teaching is the tendency to hurry 
on too quickly to ‘sums’ whilst ignoring concepts and realities.” “Mathe- 
matics should be created after the need for it has become apparent. 
(This is a worthy sentiment even if it is not always possible to satisfy it 
at our present pace in education.) Another aspect of this agreement appears 
in the threefold concern with theoretical content, practical details of 
teaching and material apparatus. Further, all these books aim to deepen 
the understanding of their readers and extend and enrich their knowledge 
of the subject beyond the level at which they teach. 

In view of the widely expressed criticism of school mathematics 
teaching it is encouraging to read such a set as these of independent yet 
harmonious books written with such breadth of view and penetration. 
Unfortunately, these books alone will not ensure perfection in mathemati- 
cal education. There is also required a sufficiency of teachers who are 
aware of the increasing demands being made of them and are responsive 
to these ideas. A gradual improvement in the quality of teachers is perhaps 


i 
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all that can be hoped for, but to this improvement, both of present and“ 


future members of the profession, these books will make a significant 
contribution. W. O. STORER 


W. M. O’Nen, An Introduction to Method in Psychology (Melbourne 
University Press, 1957, 258.) " 
Proressor O’NEIL has written this book because he believes that although 
many good introductory texts give the content of psychology, none of them 
bring out effectively how psychological facts have been established. 
Accordingly his first chapter describes in some detail Boring’s experiments: 
on the Moon Illusion—the fact that the moon when it is near the horizon 
appears much larger than when it is well up in the sky—and also, a very 
different psychological problem, the development of factor theories to 
account for the correlations between mental tests. These two examples of 
psychological investigation are used to illustrate the cycle of observation 
—hypothesis—inference and observation which characterises all scientific 


investigation. 
The book is an attempt to combine logic and psychology. The second 
1 philosophical logic of propositions, formal 


chapter sets out the traditiona 
relations and inference. Drawing illustrations mainly from experimental 


psychology, the roles of hypothesis and experiment are examined. Other 
chapters are devoted to case study and survey methods, psychological 
measurement, the reliability of data, the testing of hypotheses, Mill’s. 
canons of inductive inference and the hypothetic-deductive method. 
Professor O’Neil has succeeded in presenting a most valuable and 


unusual synthesis of psychology and logic. At the same time the book 
seems to the present reviewer 


to take for granted much more background 
information than beginners à 


re likely to possess, and to be more suited. 
to the needs of graduate and research students in experimental psychology. 
H. Mappox 


Brian Simon (ed.), Psychology in the Soviet Union (Routledge, London, 


1957, 328-)- 
Tuts book consists of 20 papers by contemporary Soviet psychologists. 
They cover the main fields of psychological research and thinking in the 
Soviet Union. These fields are limited in the main to general psychology, 
especially sensation and perception, and to child psychology, with the 
emphasis on education and training. Mental tests and social psychology 
are proscribed, and personality study as yet undeveloped. 

In 1950 Soviet psychologists were directed to base their work on that 
of Pavlov, and many of the articles on general psychology are concerned 
with the bearing of Pavlovian physiology on psychology. One paper sum- 
marises the experimental evidence concerning conditioned reflexes in 
children. Other papers describe the increase in visual sensitivity following: 
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conditioning procedures, the formation of motor habits in young children 
and the role of language in children's learning. 

Another section includes three papers on perception and memory: an 

-essay on spacial discrimination, a study of memory in the light of Pavlov’s 
teaching, and an experimental study of the influence of experimental 
instructions on the formation of associations. s 

The section on child and educational psychology may be of some 
interest to teachers. It includes a study of the main stages of assimilating | 
concepts in various school subjects. In an investigation of geometry ot 
teaching, for example, it is shown that visual material must be varied to | 
„guarantee a correct mastery of concepts. Another article stresses the value 
of the study of the child's perceptual activity. Remedial measures in. 
arithmetic are described in some detail in another paper on educational 
backwardness. 

The book concludes with three theoretical articles, including a dis- 
cussion of the use of introspective methods in psychology, and of the p 
relationship of psychology to physiology. í 

All these papers are difficult to understand, not only because of differ- 
ences in concepts, vocabulary and methods, but because the authors fre- 
quently find it necessary to stress their orthodoxy or to belabour theoretical 

issues which are of little concern outside the Soviet Union. 
H. Mappox 
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EDITORIAL 


that “what goes up must come down”, and perhaps we should 
view with equal caution the assertion that “truth will out". 

In the second. Annual Institute of Education Lecture, which we 
publish in this issue, Dr Bronowski discusses the search for truth 
which has been the dominant activity of our civilisation since the 
Renaissance. Most people would agree that science is concerned | 
with truth, but Dr Bronowski goes further. “Truth”, he maintains, 
“is the only sound foundation of a democratic society", the only 
basis upon which we can establish mutual trust in matters both large 
and small. Not all societies hold “truth to fact" as an overriding 
value; but as a basis for scientific progress, and as a common standard 
for our own form of society, it is essential. At a time when many 
other sources of values have been challenged it is salutary to be 
reminded that science, and our social structure, imply a value of 
this kind. 

Mr Gaskin writes on the future of the grammar school and, almost 
inevitably, touches on the relation between our system of education 
and our form of society. The problem of maintaining and raising 
standards of learning, and at the same time inculcating the necessary 
social attitudes, is at the root of many educational disputes. 

Morant, in so far as any of the credit may be given to him, was 
successful in a manner he perhaps hardly expected. In helping to 
lay the foundations of our grammar schools as they exist to-day he 
both solved a problem for his generation and provided one for ours. 
Whatever their declared functions at the beginning of the century, 
and whatever other purposes they have served, it has been shown that 
the grammar schools act effectively as a means of education for and 
recruitment to what is popularly called the “middle classes”. One of 
the arguments used against them, in fact, is that they perform this 
particular function too well: it is complained that children’s future 
careers are determined at the age of eleven, divisions between the 
social classes are perpetuated, and the next generation of trade 
unionists will be starved of its natural leaders. 


There are bitter differences of opinion as to what should happen 
81 = 


qs adages lose their value: we may no longer assume 
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to the grammar schools, but Mr Gaskin makes a point deserving 
universal support: their tradition must continue—and this applies 
particularly to their tradition in maintaining high standards of learn- 
ing. The fact is that grammar school education has, broadly speaking, 
been very successful in providing us with professional, technical 
and administrative workers of all kinds, including the majority 
of our scientists. But the demand for such workers is increasing 
and there is a need for more highly developed abilities through- 
out our society. As in 1902, changes in our form of education appear 
inevitable. They must be changes which, among other things, raise 
the general level of learning in our whole population, especially in the 
fields of mathematics, science and technology. The fifth Institute 
Summer School, of which particulars appear elsewhere in this issue, 
deals with this problem. It is apparent that we shall soon have much 
greater diversity of secondary education with greater opportunity for 
more children to proceed to G.C.E. We hope for this reason to 
include in future issues some discussion of the developments now 
taking place in secondary modern schools. During recent years much 
attention has quite rightly been paid to the needs of subnormal child- 
ren; perhaps we are now due to discover the reserves of talent 1n 
ordinary children. 

It is a truism that as the level of university education depends at 
present upon the grammar schools, so the level of grammar school 
education depends upon the primary schools. In the grammar schools 
during the reign of Elizabeth I many pupils were taught no written 
arithmetic; the subject was taught to scholars intending to enter 
a university but even they, at the end of a school career, might 
find it difficult to read page numbers, let alone perform such opera- 
tions as addition and subtraction. No-one suggests that the relegation 
of the four basic rules to the eleven-plus is due entirely to the e orts 
of our primary school teachers, but one often feels that, within the 
limits in which they work, their efficiency is quite remarkable. Some 
teachers of juniors, however, believe that these limits are too 
narrow. It is asserted that in arithmetic, for example, there is too 
much computation and insufficient teaching of mathematical ideas- 
There is little doubt that junior school teachers have felt restricte 
by the demands of the eleven-plus examination. A gradual liberal- 
ising of this examination will allow greater freedom of syllabus 27' 
a greater opportunity to teach mathematical ideas through practica 
work. 

H. J. HALLWORTH 


—— ^. ING 


THE SEARCH FOR TRUTH? 


by J. BRONOWSKI 
Director, Coal Research Establishment, National Coal Board 


I 


MAGINE yourself three hundred years ago setting a puzzle to the 
Je John Milton. The year is 1658, it is high noon on a sunny 

day, and you ask him, “What would happen if the sun were 
snatched out of the sky at this instant so that it disappeared totally?” 
Milton was blind then, but he would answer without hesitation, “‘It 
would get dark.” If you pressed the question and asked him, “How 
soon would it get dark?" he would hardly understand you. “Why, 
naturally, it would get dark at once," he would say. And if you were 
to go on to ask him what else would happen if the sun were suddenly 
to disappear, he would become impatient. In 1658 it was known that 
the sun gives light, and no other effect was known; for example, it 
was not known that light travels at a finite speed. 

All this changed within a few years, almost before Milton died. 
Tsaac Newton realised, while he was still a young man at Cambridge, 
that the sun also exerts a pull of gravitation which holds the earth in 
its orbit. Ole Rómer conceived the idea that light moves at a finite 
speed. These discoveries were not published at once, and when they 
were it took time before they became widely known. But if we step 
forward fifty or a hundred years, we can be sure that some of the new 
conceptions were known, even to a poet with no interest in science. 

Imagine yourself then a hundred years later, in 1758, putting to 
the poet Thomas Gray the question which you once put to Milton. 
Like Milton, Gray would know that if the sun were to disappear from 


the sky at noon, the earth would grow dark. And Gray might know 


what Milton did not know, that it would not grow dark at once. 

Since Gray was a Cambridge don, he might even be more exact, and 

might know that it would not grow dark for several minutes—for 

Rémer’s estimate of the speed of light, although not very accurate, 

did say that light takes minutes to get from the sun to the earth. 
Certainly Gray would know, as Milton did not, how to answer 

your further question, “What else would happen?" 'The fame of 

83 
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Newton had made this familiar, and Gray would answer with assur- 
ance, “The earth would fly out of its orbit." But if you pressed the 
question and asked, "How soon?" Gray would be as puzzled as 
Milton was, and would have no answer but, *At once." It did not 
occur to anyone in 1758 that the earth might go on feeling the pull 
of the sun's gravitation for any time after the noon catastrophe. 

The last question has been answered only in our own century by 
the theory of Relativity: we now know that the earth would take time 
to fly out of its orbit. For the theory of Relativity says that light is 
the basic signal which links all the events of the universe together, 
and this implies that no influence can pass from one body to another 
faster than the speed of light. We owe this insight into the connexions 
between events to Albert Einstein, and although it has taken a long 
time to spread, it ought now to be understood by every educated 
person. I hope that modern poets are as educated in this as they 
should be, and that they know the strange relations by which the 
universe is linked together. If then you were to put to T. S. Eliot 
the questions which you once put to Milton and to Gray, his answer 
should be (and I hope it would be) richer than theirs. In 1958, 
Eliot can say what Milton and Gray could not: that if the sun 
were snatched out of the noon sky instantly and totally, the earth 
would grow dark and would fly out of its orbit, both at the same 
moment—a little over eight minutes past noon. 


II 


I begin with this fanciful story, part fable and part history, 
because the progression it describes is characteristic of science- 
There has been progress between 1658 and to-day; we know more 
now about our relation to the sun than we did then; but what WE 
know is not at all (as it seems to the outsider) a string of addition? 
facts. The non-scientist is tempted to picture the scientist as a ma? 
with an X-ray vision, who sees more facts than he does, or as à man 
with a butterfly net, who collects pretty facts for their own sake. 
The story that I have told shows that this picture is false because its 
perspective is wrong. 

Newton and Einstein did not in the first place discover new facts 
about the sun. They proposed new relations between the earth a” 
the sun which now have for us the force of facts. Newton did not 
prove that the sun holds the earth in its orbit—no-one can prove 
that, because it is not a fact which is susceptible to test. We cannot 
prove such statements, any more than we can prove that a man stops 
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thinking when we cut off his head. Newton showed that the move- 
ment of the earth and the sun round one another is most cogently 
explained if we assume that the sun holds the earth by a gravitational 
pull. 
Einstein did not prove that the gravitational pull of the sun moves 
at the speed of light—this also is not a fact which is susceptible to 
test, precisely because we cannot snatch the sun out of the sky and 
make it disappear. Einstein showed that we must conceive the events 
of the universe to be linked by signals between them, and that this 
conception will not allow the pull of gravitation to travel faster than 
the light signals. 

Even Rómer, 
indirect, as speculative, 


whose discovery looks so matter-of-fact, was as 
as his contemporary Newton. For Rómer 
did not in fact measure the speed of light: he showed that the move- 
ments of the moons of Jupiter appear more regular to us on earth if 
we assume that light takes time to get from Jupiter to the earth. 

We have learnt since 1658 that the network of relations between 
the sun and the earth is more closely knit than we knew; in an odd 
way, it is both richer and simpler. At each step, our discoveries have 
enlarged and deepened the unity which we find in Nature. And this 
has been the purpose of each step: this is what Newton and Rómer 
and Einstein were trying to do. They were finding the links which 
hold the solar system together, they were bringing order into the 
multitude of events, and they were making a unity out of experiences 
e and the fall of an apple. Certainly we have 


as different as sunris 
learnt more facts since 1658, but the greater knowledge that we have 


learnt, and that we learn year by year, is the integration of the facts: 
the growing unity of our experience. 
III 


ave made the great discoveries in science, men of 
Einstein, have not been butterfly collectors 
of facts. In a deep sense, no scientist is a collector of facts—at least, 
no scientist is a collector of facts and nothing else. In his modest 
way, even a minor scientist collects his facts for a purpose, and he is 
guided in looking for facts by that purpose. His purpose is to fit the , 
facts together into a system. And if he is a great scientist, then his 
system is so coherent, so well knit, so single and inspiring to the 
beholder that it strikes him with the awe of a work of art. It has the 
sweep and the structure of a great work of architecture. 

To talk of a scientific theory as a great building is, of course, a 


The men who h 
the stature of Newton and 
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metaphor, but it is an illuminating metaphor. Science is a construc- 
tion, a building made out of facts; the facts are as necessary to it as 
the stones are to the building. And just as the stones are not the 
building, so the facts alone do not make science. All the stones in 
the world only make a heap of stones; all the facts in the universe 
only make a heap of facts. It is the architecture, the way the stones 
are fitted together, which locks them and holds them, and which 
turns them into a building. So it is the way the facts are fitted together 
which locks and holds them and turns them into a unity—turns them 
into a scientific conception. 

I must labour this metaphor, because it is so important; and so I 
will ask you to add one more to your conversations with the conjured 
dead. Imagine yourself therefore speaking to a man who was both a 
distinguished scientist (a mathematician and an astronomer) and an 
architect: Sir Christopher Wren. Faced with the mountain of stones 
which made St. Paul’s, would Wren have called it a cathedral? Of 
course not; yet his thought turned it into a cathedral. And faced 
with the facts of astronomy, Wren’s mind was moved by the same 
compulsion to find a design, a constructive thought which would 
order them into a system. The thought which Wren had, with others 
of his contemporaries, was precisely that there must be a gravitational 
pull from the sun to hold the earth in its orbit, and that this pull 
might fall off as the square of the earth’s distance from the sun. So 
Wren and others in 1684 sent to Cambridge to ask Newton whether 
a pull of this kind would indeed make the earth run on an ellipse. 
Newton had had this thought nearly twenty years before, and had 
answered the question already. But it was the inquiry from Wren and 
his friends which persuaded Newton to write his answer down, and 
so prompted the most remarkable of all works of science, the 
Principia. 

The same stones can be arranged in different ways, to make 
different buildings; and the same facts can be arranged in different 
ways, to make alternative and different theories. We often think that 
the facts speak for themselves, because we are used to our way o 
fitting them together: the theory of the moment somehow seems right 
and inevitable. But it is right and inevitable only as St. Paul's 15; 
because a great mind has put the facts together in a form which is 50 
convincing, so dominating and—I must use the word—so beautiful, 
that we cannot resist it. Newton's Principia in its day, and Einstein’s 
Relativity in ours, have the same intellectual force as Christopher 
Wren’s St. Paul’s: the facts, the Stones, are fitted together so boldly 
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and yet so precisely that the whole structure commands our admira- 
tion and our assent at the same time. 


IV 


Many people think it outrageous and, worse, meaningless to say 
that anything in science can be beautiful. Science can be true, they 
say, but how can it be beautiful? And the implication of their 
question is that, by its nature, what is true cannot be beautiful. 
This is not at all how great scientists have felt about their discoveries. 
When they have seen how the facts of Nature fit together, they have 
had an astonished sense of mystery and of humility. And it is the 
harmony of the smallest numerical detail in the universe which has 
given them this sense. When the truth is as strange as this, they have 
said to themselves, then it is also beautiful. 

Pythagoras knew that the musical notes are produced by strings 
of different lengths, and he thought that he recognised these lengths 
again in the distances of the heavenly bodies from us. "Therefore he 
thought that the harmony of the universe is expressed in music. So 
it came about that Pythagoras, a mathematician, invented the music 
of the spheres. Two thousand years later, at the beginning of the 
eenth century, Johann Kepler discovered the laws which ex- 
the planets, and we might think that by then such 
ld be dead. After all, the laws that Kepler dis- 
covered are our laws to-day, and they sound matter-of-fact. Yet to 
Kepler the numerical detail in these laws had the force of a revelation, 
of (to use his own phrase) the mystery of the cosmos. When he found 

merical relations hold for Mars and the earth 


that the same odd nu: » ; 
and Venus and Saturn, he was convinced that this could not be 


coincidence. The numbers were too strange to be accidental; and 
because they were strange, they were true and beautiful together. 
The strangeness, the oddity persuaded him of their truth, and in the 
same moment gave him the catch of surprise, the astonishment of 
beauty. The surprise of stumbling on a relation so unexpected that 
it must be true cannot be separated from the emotional excitement, 
the sense of beauty which its unexpectedness gives us. 

Rather over a hundred years ago, the planet Uranus was not 
keeping time. Two men, John Couch Adams and Urbain Jean 
Leverrier, asked themselves if it might be disturbed by an undis- 
covered planet, and calculated where such a planet would have to be. 
On the day in 1846 when Leverrier's calculation reached Berlin, the 
observatory turned its telescope to the part of the sky. which he pro- 


seventi 
press the orbits of 
fanciful ideas wou 
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posed, and at once found the new planet Neptune. The very story, 
the chiming of fact with theory, still makes my skin tighten in the 
telling—because telling it gives me that profound sense of being at 
one with Nature, of truly grasping her secrets, which is the living 
breath of science. 


V 


There has been a moment of exultation in my own lifetime, and 
I still remember it as a small boy. It was in 1919, when expeditions 
went out to photograph the eclipse of the sun in the spring of that 
year. They were testing the strange prediction of Einstein's general 
theory of Relativity that the light from a star will be bent when it 
passes near the sun. When that prediction was proved right, and the 
photographs showed that light is bent, my generation knew that the 
fine detail of truth has the precise finality of a key that slips into 2 
lock—or better, of a keystone that closes an arch. 

A scientific theory builds the facts from which it begins into 2 
coherent structure. In the structure there are holes—what I have 
just called keyholes or missing stones. If the theory is right, then 
there should exist undiscovered facts which precisely fit into these 
places. We look for them, as the Berlin observatory looked in 184 
or the expeditions to the eclipse in 1919. We know what we ought to 
find there, what ought to be true, if the whole structure is right. 
And when we find that the fact is as we expected it, that the key slips 
into place or the stone fits plumb and snug, at that moment we fee 
that we are at one with the process of Nature. 

The search for truth is more subtle and more personal than ue 
suppose. It is not merely the finding of a fact: it is finding that the 
fact fits into the structure, and fits it right. When Kepler saw that 
the numbers fitted, they spoke to him as directly as the right wor? 
Speak to a poet and the right forms to a painter. All at once, 
fitting of a number or a fact into place has the emotional force ° 
putting the right spot of colour on a canvas, of writing the right line 
in a poem or putting the right note into a piece of music. The m2? 
who does any one of these knows what John Keats meant when he 
said that beauty is truth. f 

When we see the work of a great scientist, we see a structure ° 
logical relations as delicately linked as a building. The structure F 
beautiful as a building is beautiful, because its parts are so fine 
keyed into the whole design. We feel that the world is beau 
because it is held together by these relations. And we feel that tru* 
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is beautiful because it is the discovery of these relations—because, in 
the discovery, we feel ourselves entering into the mystery of the 
world and becoming one with it. The search for truth gives us two 
satisfactions, which I tried to communicate in my opening fable. 
One is the sense of wonder at the world: how finely knit the world is, 
we say, how beautiful. The other is the sense of identity with the 
world: how wonderful to become part of it by understanding it. 


VI 


The civilisation that we live in now takes its direction from the 
search for truth. This is what makes our civilisation different from 
the civilisation of the year 1000 in Europe, or from the civilisation of 
the Incas in South America. Every civilisation has its own values, 
complex and difficult to analyse and even to name; and in each 
civilisation, these values derive from some central activity which is 
important to it. Ever since the Renaissance, the dominant activity in 
our civilisation has been the activity of discovering the truth. The 
values of our civilisation for five hundred years now are expressions 
of the overriding importance which we give to finding out what is 
true. 

My examples have been drawn from science, and science is indeed 
a characteristic expression of our civilisation. But the wish to know 
hrough and through our civilisation. We 


the truth goes deeper, t h 
bring back the test of everything that we believe and do to whether 


it is true in fact: this is the unspoken assumption by which we judge 
everything. We do not admit to beliefs which do not fit the facts. 
When people in our society behave in ways which disregard the 
facts, we put them into asylums. But there are civilisations which do 
nothing of the kind; I had to work in one in Japan in 1945. At that 
time, I was trying to find out how many people were killed by the 
atomic bombs there. I knew that this would be difficult, as every 
census of the dead is difficult—because those who died have gone, 
and so have many other people who have not died. What I did not 


know was how difficult any inquiry about facts is in a civilisation so 


different from ours as the Japanese. 

I would begin by asking a block warden a simple question: “How 
many people lived in your block?” The block warden would 
bow and say, “Many.” “Very many?” I would say; and he would 
bow and say, "Very many." “More than a hundred?" I would say; 
and he would say, "More than a hundred." "Perhaps a hundred 
and fifty?" I would say—but there is no point in going on. 
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Questions of this kind led nowhere except to whatever number I 
was foolish enough to propose: if I ever said 123, then the block 
warden would bow gravely and say, with evident pleasure, 123. If I 
had suggested to him that the speed of light is 123 miles per second 
(or per century), he would have bowed and said, with equal pleasure, 
"Yes, 124." 

The Japanese block warden was not a liar in our sense: he was 
not trying to deceive me. He was following the dictates of a civilisa- 
tion in which respect for others has a higher value than truth to fact. 
He believed, he had been brought up to believe, that it is an affront 
to contradict, even by implication, whatever opinion a stranger 
volunteers, We ourselves do the same thing, after all, whenever we 
talk about the weather; and to the Japanese all facts are only as im- 
portant as the weather. If the block warden could have thought 
aloud, if he could have thought at all about a matter so deeply rooted, 
he would have thought personal relations to stranger more important 
than number in block. 

"There is much that is attractive about Japanese civilisation. It 
has a dignity which derives directly from its highest value: the 
respect which each man owes to each. Yet its outlook is quite unlike 
ours, and we cannot share it. For us, brought up in the tradition 
of the Renaissance, it is inconceivable that personal relations can be 
served by a lie. We do not believe that you can make a decent world 
if you say that there were 123 people in a place where in fact you know 
there were 400 or more. This is not a sound foundation for a society; 
we would say; and surely we would be right in this. If something 1s 
true, in science or in everyday life, then it is basic to our behaviour 
that we should freely say that it is true. Our civilisation is founded 
on the value of truth. 


VII 


To set up truth as an overriding value is to give a civilisation à 
special character. It assumes (and it demands) a relation of trust 
between man and man, a total confidence in the word of our neigh- 
bour. If truth is our basic value, then we must be able to rely 0? 
truthfulness in those with whom we live. For it is impossible for any 
one of us to test for himself the truth of everything that he learns: 
so that, if it really matters whether what he learns is true, he must 
be able to accept the word of others. 

For example, I have been discussing the relation of the sun to the 
earth, and have said that it takes light rather more than eight minutes 
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to travel the distance between them. Light travels at over 186,000 
miles a second, or so I tell you—and so someone else told me. Not 
a dozen men in the country are going to measure the speed of light 
for themselves. Yet we believe what these men say in the learned 
journals, we use its remote implications when we need to, and at 
bottom we test the truth of what they say only by these implications: 
only because the whole structure of science makes sense. 

We live in a society which is held together by our confidence in 
the facts which we tell one another. This is the basis of our educa- 
tion, and it is the foundation of our form of society. By contrast, 


teachers under Hitler were willing to tell their pupils that the skulls 
-like than the skulls of Germans. No doubt 


some teachers believed this: at least, they accepted the authority of 
others for it. But it is not true. It is false, and those who said it with 
authority knew that, by scientific standards, it is false. Had they 
been taxed with the lie, those in authority under Hitler would merely 
have mocked at scientific standards; they might have quoted Mein 
Kampf on the value of a thumping lie. They would have said (and 
they did say) that the basic value in their society was something else 
— nationalism, or authority, or glory—and that truth mattered only 
if it served this something else. 

The society which is willing to sustain itself by lies is at once 
distorted. The first lie sets it awry, and whatever is built on that 
makes a crooked structure, a Leaning Tower of Pisa. Once a single 
stone has been placed falsely, there is no longer a sense of what is 
upright. Men no longer have a common standard, which they can 
trust equally in large and in small matters. 

Truth is the only sound foundation of a democratic society, 
because only truth provides an equal standard for everyone. Of 
course there remain some topics, even in our civilisation, in which 
we do not wholly trust the word of others—in family relations, for 
example, in love and often in business and politics. Yet, in almost 
every other field, we can take one another's word, and can listen to 
one another in the confidence that what we hear is as real an experi- 


ence as what we see. 


of negroes are more ape 


VIII 


Education only makes sense if we can believe what we are told, 
and this at once makes education a joint undertaking between the 
teacher and the taught. Not long ago I passed the bedroom which 
my youngest daughters share, and I heard the eight-year-old saying 
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to the three-year-old, “No, you can't ever see an atom—it’s much 
too small.” This bold statement happens to be true, but I do not 
report it for that reason. I report it because it is characteristic of the 
process of education. All education is a serious conversation about 
something important between two children—by which I mean, 
between two people one of whom knows a little (but only a little) 
more than the other, and both of whom are dwarfed by their subject. 

Education is not the handing down of information from an 
authority who knows to a docile class of students who do not know. 
Rather it is part of the inheritance which one generation passes to 
another—the only part of our inheritance which we do not have at 
birth. In the biological sense, education is an acquired ability and 
cannot be passed on biologically—just as an animal which is taken 
into a hot climate and learns to live there cannot pass on its acquired 
ability to its offspring. But a man who is put into a hot climate 
does pass on his ability to live there, by speaking and writing about 
the things he has learnt to do to keep cool. This is the heritage of 
education, and it is passed on because we all have a part in it— 
because those who receive it add to it, change it, and make it their 
own. Education is a communal process. 

Science is a part of this communal process, but it is not the most 
important part. What is important is that in this process we must, 
and we can, trust one another. The fact that science has been SO 
successful technically, so that we know how to make motor-cars and 
medicines and weather forecasts and electron microscopes and Hi Fi 
records—all this is a by-product of the confidence with which 
scientists build on one another’s work. But it is not an accident; it 
shows us how powerfully we can move in fields where we can trust 
one another’s word. 3 

We have come so far and so fast in physics, in biology, and in the 
techniques which derive from them, because those who have worked 
in them have not had to start from scratch again and again. They 
have been able to trust their education and to enlarge it, without 
spending their time in testing every experiment which someone else 
has already done. The research worker may think another worker 
old-fashioned, or stupid, or even vain; but he must not think him 
dishonest. He must feel that the other man will never tell even the 
smallest lie, and even for the most laudable good. In short, he must 
be confident that his colleagues, like himself, do not distinguish be- 
tween means and ends (2). They say what they believe to be tru 
and this is the only good which they acknowledge—that truth must 
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be pursued into the detail, and must be told in every detail. This is 
how the poet William Blake described the morality of a truth-seeking 
society: 
He who would do good to another must do it in Minute Particulars: 
General Good is the plea of the scoundrel, hypocrite & flatterer. 


IX 


I began with a fable about the sun, and now I have reached the 
moral problem of means and ends. Yet I believe that the steps that 
I have taken are natural and important. It is important to see from 
the beginning that truth is what my fable implied, a structure which 
knits the facts into a coherent whole. The facts may be scientific and 
rather dull, but the architectural structure into which a great mind 
organises them is as beautiful as any work of art, and for the same two 
reasons. In its presence we feel a sense of wonder at the world: how 
profoundly related its parts are. ‘And we feel a sense of identity with 
the world: we feel that we have entered into it by understanding it. 

A work of art, a fine building for example, impresses us in its 
sweep and in its detail together: we feel the design of the whole even 


in its small elegances. Soa scientific theory reaches into the smallest 


of its facts, and the most exhilarating moments of discovery are those 
in which a new fact slips into its place like a keystone. ‘The test of the 
theory is in the facts, and this test is critical exactly because a theory 
is more than a string of facts—because the facts must fit and lock into 


their places. k ANNE 
The test of truth is the profound basis of our civilisation. No 


ic society can survive if it does not 


theory, no belief, no democrati à ei 
accept this test in detail, in every fact. And again, this is not because 
ing of facts: it is precisely because our beliefs are 


our beliefs are a stri u 
larger and bolder that they must be anchored and hinged on the facts. 
ot accept truth as their over- 


There are civilisations which do n 
ry to hold men together by some other loyalty. 


riding value: they t 

But in an equal society, there is no cement that can take the place of 
trust between man and man. The basis of all trust is a common 
standard, a value which all share and by which all can be measured. 
Truth is this value in our civilisation. 

Truth cannot be reached by any one of us alone. The search for 
truth is a communal undertaking, in which we must rely on others 
and have them rely on us. This is the meaning of education, that we 
can be confident of what we learn and yet not accept it as the authori- 


tative end of all learning. In this sense, education is bot means 
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and an end. And a truth-seeking society does not distinguish be- r 
tween means and ends. It demands from each of us a devotion to < 
what is true in the most minute particular. Honesty is the breath of 
science and of education, but it is also the breath of art and poetry 
and every part of our civilisation. Honesty is the personality of our 


civilisation; as people and as a civilisation, we will survive or fail by 
this test. 
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THE GRAMMAR SCHOOLS AND 
THE FUTURE 


by D. B. GASKIN 
Headmaster, Moseley Grammar School 

í 1. THE CHALLENGE 
T: discuss the future of grammar schools to-day is like sitting 
down in a palace to write about the monarchy while a revolution 
rages outside. For the first question which confronts us is 
whether or not the grammar school as we know it has a future at all. 
But whatever form secondary education may take in the years to 
come, the aims and methods of the grammar school will continue to 
have significance. Those aims and methods cannot be grafted upon 
the modern, bilateral or multilateral stem without a good deal of 
modification. Indeed, they are already being modified in the gram- 
mar schools themselves and, as I shall suggest later, the process could 


d further with advantage. But I believe that the essential 


be carrie 
t continue to survive and that 


core of grammar school education mus 
its spirit can breathe a healthy life into any educational system. 
Before trying to define that spirit, however, it would be unrealistic 
to evade the challenge which the grammar schools are facing, not 
only to their traditional methods but to their very existence. In such 
a situation men are apt to rely on any defence, whether valid or not, 
which offers prospects of repelling the challenger. First, let me dis- 


pose of one or two defensive arguments which are not valid. 
One is that the future of schools can and ought to be decided on 


“purely educational grounds". None of us in the schools in fact 
applies this criterion strictly. We all recognise, explicitly or implicitly, 
that education dare not ignore the needs and pressures of contem- 
porary society. We may believe, for instance, that the study of Greek 
is a better intellectual discipline than the study of some branch of 
technology, but only the most unrepentant diehard would try to give 
Greek the priority in our educational system to-day. In other words, 
We recognise the claims of social and economic considerations 1n 
framing our educational policy. That is not to say that we are pre- 
Pared to sell our educational souls without getting the best bargain 
5 95 
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that we can. We must accept that it is an essential part of our duty 
to prepare our pupils for the demands of mid-twentieth-century 
society, while insisting that this preparation must be truly educa- 
tional; it must not be limited to the acquisition of technical expertise. 

As machines become every day more powerful and more pervasive 
in their influence on our lives, some people talk as if the only import- 
ant problem is how to train enough boys to master their technical 
complexities. But technology is a means, not an end. An education 
which is merely technological would bring increased mastery of the 
means but no clearer vision of the end to which it should be directed. 
Mankind would be like the crew of an immensely powerful and 
efficient space-ship hurtling along in total darkness towards an un- 
known destination. As man’s power both to confer good and to 
inflict harm increases to an extent undreamt of in past ages, it becomes 
more important than ever before that those who wield this tremend- 
ous power should know what they are doing and whither they—and 
we—are going. The appreciation of literature, art and music, the 
study of human behaviour in other times and countries as well as in 
our own, the ability to think philosophically about the larger pattern 
to which our own activities contribute a tiny but maybe significant 
strand, the realisation of our moral potentialities and duties, have all 
assumed a new urgency. No-one put this better than a poet who 1$ 
not very fashionable these days, James Elroy Flecker: 


I care not if you bridge the seas, 
Or ride secure the cruel sky, 
Or build consummate palaces 
.. Of metal or of masonry. 


But have you wine and music still, 
And statues and a bright-eyed love, 

And foolish thoughts of good and ill, 
And prayers to them who sit above? 


Flecker was addressing “a Poet a Thousand Years Hence”, but his 


ried have gained an added force in the forty years since he wrote 
em. 


2. THE GRAMMAR SCHOOL AND Party PoLrriCs 
Even those who admit the need to consider the social and eco? 
omic claims of society are apt to shy at the word “political”, as 
there were Something sinister in a political party having its own 
educational policy and Seeking to put it into effect. But considering 
the large (if still inadequate) amount of public money spent 9? 
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education and its vital role in the national life, a party has not merely 
the right but the duty to take thought how that money should be 
spent and what that role should be. Furthermore, it is entirely 
natural that its educational programme should fit in with its whole 
basic philosophy. It would indeed be foolish to expect a party to 
devote its political, social, economic and financial policies to the 
creation, or the preservation, of a particular type of society, whilst 
at the same time fostering an educational system calculated to bring 
those policies to naught. 

In fact, both the major political parties in this country have 
educational policies which do fit in with their general aims. If it is 
the Labour Party which is more often accused of “bringing politics 
into education”, that is merely because it is the one which wants to 
change things. We all tend to be conservative about our own jobs, 
whatever political label we may otherwise wear, and so a party which 
advocates a large measure of change must always reckon with the 
hostility of the embattled experts who run the existing system. This 
applies to all institutions, not just to schools and universities. It is 
sobering to look back at the struggles for reform in many aspects of 
our national life and to reflect that in those struggles most of the 
acknowledged experts were on the wrong side. The law was human- 
ised in spite of the judges, the church reformed in spite of the bishops, 
the army mechanised in spite of the generals. We do not want future 
generations to be able to say that education was modernised in spite 


of the teachers. 


I do not for a moment suggest that we should go to the other 


extreme, surrender tamely to whichever political party happens to be 
in control, and, assuming that any changes proposed are likely to 
prove beneficial, plunge blindly into the educational unknown. We 
are right to examine critically any party’s educational programme and 
to insist that our voices shall be heard. We are right to demand that 
those who propose changes should show where and how the present 
system is defective and what grounds there are for thinking that the 
changes they advocate would provide a remedy. But I vas b 
happier if the teaching profession as a whole were more ready to loo 

for faults without waiting for outsiders to point them out, and to 
implement changes without waiting for their hands to be forced. 
The tragedy of so many reforms is that they are carried through by 
those who do not understand the true values of what they are dealing 


with but do realise that some change is necessary, while those who 
appreciate and could preserve these values remain aloof or hostile. 
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It is difficult to be objective when your own interests are involved, 
but schoolmasters should be better able than most to recognise and 
allow for this. If we could bring ourselves to concede that the out- 
sider might be able, just because he stands outside, to see a broader 
canvas, and that his criticisms might stem from this and not neces- 
sarily from ignorance or spite, it would be a big step towards lowering 
the heat which surrounds so much educational debate. 

It is not only we in the schools who ought to contribute to this 
desirable result. If some of our critics were less brash in their ap- 
proach, if they took the trouble to study sympathetically what they 
are attacking, if they would realise that while the shortcomings of the 
present system are plain to see, the new deal which they advocate 
might, when transformed from blueprint into reality, develop equal 
or greater weaknesses, their ideas would be more likely to get a fair 
hearing. "The planning of future educational advance should be a 
combined operation, with those inside and outside the schools playing 
their respective parts. It should never be allowed to develop into a 
battle between rival forces, engendering suspicion, malice and un- 
charitableness. In that event, whichever side emerged the winner, 
education itself would be the loser. 


3. ORGANISATION OF SECONDARY EDUCATION 


This is a lengthy preamble but, I believe, a necessary one. I pass 
now to a more practical discussion of the various types of secondary 
organisation. First there is the tripartite system, itself a compara- 
tively recent innovation, though the grammar school part of it has à 
long historic tradition. In what follows, I shall be concerned mainly 
with that part and, in particular, with boys' grammar schools. 

The achievement of the grammar schools has been a major factor 
in the greatness, in fact in the very survival, of this country. This B 
something that needs saying at the start of any discussion of |i 
future. Pride in that achievement, and the apparent ignorance of i 
by many of its critics, is one of the reasons for the hostility felt bY 
most grammar school masters towards proposals to alter the statu? 
of their schools. While the public schools continue to supply a js 
and, as some would say, disproportionate percentage of leaders, 1 
the grammar schools which have provided the solid body of literate 
men of capacity and integrity without whom the leaders would paw 
been as helpless as generals without an army. The grammar p € 
have provided the lieutenants, the captains and the majors in t 
various national enterprises, and often the chiefs of staff whose W°” 
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has been more important if less spectacular than that of their 
nominal superiors. In some fields, particularly scientific, where they 
have been less hampered by traditional curriculum prejudices, they 
have provided most of the leaders as well. They are well equipped 
to continue playing a valuable role in the future. With staffs which 
are in general of high all-round quality, with most of the abler boys 
in their ranks and supported by parents anxious to see their children 
make the best use of what they feel to be a privilege, the grammar 
schools have great sources of strength. They have the advantage of 
a tradition which, though not so grand as that of the public schools, 
is usually more flexible. Their social composition is certainly a much 
broader reflection of the national picture. 
It would be foolish, however, to deny that there is another side 
to this. Because a particular type of school has achieved a great deal 
in the past, it does not necessarily follow that it is the best fitted to 
meet the needs of to-day, still less of to-morrow. It may be so, but 
the proposition is not self-evident. Tradition is a two-edged weapon. 
It can produce the kind of corporate pride and responsibility without 
which no institution can enjoy a healthy life; it can also breed a 
complacence which is unprogressive, smug and intolerant. Because 
of the prestige that it enjoys, the grammar school certainly attracts a 
number of pupils who have, so to say, just “come for the ride”. 
Their parents like to feel superior to those whose children attend 
what they regard as schools of an inferior type. This is the sort of 
attitude which can do the grammar schools a great deal of harm, just 
as the hostility shown to public schools has been fanned by the arro- 
gance of some of their products. 
"he main objection to grammar schools, however, probably stems 
from the supposed inequity of selection. Here the critics have a good 
deal of ammunition to hand. I have found that the only people com- 
pletely satisfied as to the accuracy of the present methods of secondary 
selection are those who have never studied them in practice. Res 
years ago I carried out à research, very limited in scope compare 
d «no the advantage, denied to the statisti- 
With most surveys, but having is led h 
cian, that I knew personally the boys concerned. This led me to the 
conclusion that between a quarter and a third of those who won 
grammar school places could have been replaced by those who did 
not, to their mutual advantage. Much depends upon the percentage 
of grammar school places available in different areas and at different 
times, but the concl er surveys do not seem to 


usions of most WIC 
differ substantially from mine. Something may be hoped for from 
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improvements in selection technique, but my own experience was 
gained under an authority which took the trouble to make its tests 
as reliable and valid as possible, and which tried to take all relevant 
factors into account. 

Whatever methods of selection may be used, there are two 
serious objections to the present system. The first is that boys do 
not fall neatly into three groups, grammar, modern and technical. 
This division was not the fruit of educational research. It came into 
existence partly by chance and partly for administrative convenience. 
It would indeed be an odd coincidence if human beings sorted them- 
selves into three distinct types just to fit the pattern of organisation. 
In fact, they do nothing of the kind. There are a number who are 
plainly suited to an academic education and a much larger number 
who are not. There are others whose standard varies greatly from 
subject to subject. The linguist who is devoid of interest and ability 
in mathematics and the mathematician without even average lin- 
guistic competence are not uncommon individuals and may be capable 
of distinguished work in their own Spheres. Yet by reason of their 
respective weaknesses, they may both find themselves excluded from 
a grammar school. In particular, the large part played by mathe- 
matics in most selection tests, though justifiable administratively—it 
is an easy subject to mark objectively—must result in the rejection 
each year of many children with real qualities of imagination and ex- 
pression. Beethoven and Balzac, to name but two, would never have 
overcome that hurdle. 

Secondly, the age of ro is a ridiculously early one for estimating 
the future capabilities of all children. Their rate of development 
varies so much that some score from this and others suffer. Incident- 
ally, it is not pedantic to insist that this examination is not the 
eleven-plus but the ten-plus. The phrase “eleven-plus” is now 5° 
firmly rooted in popular usage that its replacement is probably t0? 
much to hope for, but it is important to remember how misleading 
1t is. 

Although this is written from the standpoint of the grammar 
school, it is not irrelevant to refer to the effect of the selection tes 
upon primary school teaching. Primary school teachers are nO me 
to be blamed for Setting their sights upon the examination that th P 
children will have to face than are grammar school teachers for PI? 
Paring their pupils for the G.C.E. But any distortion of the prim 
curriculum resulting from this will eventually have its harmful effet 
upon the grammar school. It is odd that those who are concerne 
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as we all should be, with the dangers of premature and excessive 
specialisation, usually direct their attention to the age period 15 to 18, 
when the problem is already arising for the nine-year-old. 


4. ALTERNATIVE METHODS 


It is one thing to recognise the weaknesses of the eleven-plus 
but quite another to find a satisfactory solution. What are the 
alternatives? To postpone the test until 12 or 13 is certainly not the 
answer. Nothing could be more harmful to the intelligent child of 
ro or r1 than to make him mark time for a couple of years simply 
in order that his secondary destination could be more accurately pre- 
dicted. To reorganise and re-staff the primary schools so that they 
could cope properly with the demands of alert youngsters during. 
this period would need an educational revolution. 

Nor do I feel any confidence in the type of solution embodied in 
the so-called Leicestershire experiment. Indeed, of all the possible 
alternatives, this seems to combine the greatest number of disad- 
vantages. The scheme, it will be recalled, provides for the establish- 
ment of “high schools”, to which all pupils will transfer at the age of 
11 (or, in a few cases, 10). Some will stay there for approximately 
and then leave; others, whose parents are prepared to keep 
hool until at least 16, will transfer to a "grammar school" 
Of the many objections to this scheme, I have 
st, with no advanced work to attract them, 
gifted teachers will avoid the high schools; 
ulating environment for 


four years 
them at sc 
after three years. 
space only for a few. Fir 
most of the academically 


these will therefore prove a much less stim : 
the abler children than the comprehensive school at its worst. Then 


nothing could be more likely to encourage early leaving than the 
need, if an advanced course is to be followed, to transfer to another 
School just at the age when the stirrings of independence and the 
attractions of high juvenile wages combine to tempt the boy or girl 
towards the adult world. Those ties of loyalty, of companionship, of 
habit (if you like) which tend to keep a boy at his school will have 
been wantonly thrown away. All teachers know how teenagers hate 

, which some of them will go to 


t and the lengths to 

po = do. But while able children who ought to go on 
to the grammar schools will leave, others of low ability will stay on 
because their parents wish it. Thus talents will be wasted, the 
Standard of-these new grammar schools lowered, and the “snob 
element in grammar school education strengthened. The effect upon 


the high schools of the premature departure, after three years, of 
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many of the better boys will be equally harmful. They will lose their 
natural heads, just as the grammar schools will be deprived of much 
of the rank and file. We shall be left with mere headless and bodiless 
abortions. 

Some pin their faith to easier and more frequent transfer between 
different types of secondary school. This, for the reasons given 
above, is unpopular with the boys; movement in a “downward” 
direction would in general be strongly opposed by the grammar 
school parents, while much movement in an "upward" direction 
would be naturally disliked by modern school staffs. This may serve 
to remedy mistakes in a few outstanding cases, but it is unlikely to do 
more than touch the fringe of the problem. 

Bilateral schools have been established and are working well in 
some areas, but they do not really meet the main objections to the 
present system. If the answer lies in the field of organisation at all, 
then some type of comprehensive school is the only expedient worth 
serious consideration. It is not possible to go into details here as to 
the difference between comprehensive and multilateral or the respec- 
tive merits of organisations based on one scholastic unit or on 4 
number. Indeed, the great variety of forms in which the compre- 
hensive principle can be expressed and the present uncertainty as tO 
which are the more desirable are the strongest arguments against a 
forcible imposition, at this stage, of a completely comprehensive 
system. A series of experiments is the most sensible course to adopt- 
Unfortunately, this plea has been somewhat debased through its us¢ 
as a delaying tactic by those who are not really open to conviction at 
all. But an argument does not cease to be valid merely because it 15 
not always used in good faith. It would be a reckless step to replace 
existing secondary schools by some type of comprehensive organis" 
tion which might later turn out to be markedly inferior to others- d 

For some of the doubts about comprehensive schools are hel 
quite honestly by those who have no axe to grind and would be hap] py 
to have their doubts resolved. The bogy of size is not a mere turn!P^ 
lantern to frighten the timorous. As we see the personal touch dis- 
appear, to their detriment, from so many large organisations, whethe* 
administrative, professional or commercial, we cannot be blamed for 
hesitating over an educational project which seems to threaten t 
same result. Perhaps this result can be avoided by decentralising f e 
organisation of the school. I am inclined to think that it co BN 
though I should like to be fully satisfied on the point before com: 
mitting myself, Perhaps comprehensive schools do not, after all, nee 
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to be such colossi as was first assumed. Here again, some proof is 
needed before many of us will be ready to commit ourselves. The 
weaknesses of the American comprehensive school may not be a 
cogent argument against the comprehensive principle, because they 
may be due to other features of American life which do not prevail 
here, but at least they underline the need for caution. 

I will bring this part of my article to an admittedly inconclusive 
end by remarking that both the supporters and the critics of grammar 
schools are often illogical in their attitude. If the grammar schools 
are such wonderful places as their admirers contend, then the latter 
should be much more concerned than most of them are about the 
number of able children who fail to gain admission. On the other 
hand, if the grammar schools can, as their opponents maintain, be 
wound up without much loss to education, why does it matter so 


much whether the right children get to them or not? 


5. THE GRAMMAR ScHooL CURRICULUM 
My second theme is: what beneficial changes (if any) can be 
dary framework? This theme is 


made within the existing secon 
closely related to what has gone before. Much of the sting would be 


taken out of criticism of the tripartite system if it could be shown that 
those whom the entrance examination might misplace need not suffer 
for the mistake. The most important part of this lies in the modern 
school, in the raising of its status and, particularly, in the provision 
of facilities for its abler pupils to prepare for the Ordinary Level and 
even proceed to Advanced work. With this problem I cannot con- 
cern myself here. But there is also a grammar school side to the same 
problem. Just as good academic standards seem to be well within 
the reach of some boys who are not in grammar schools, they seem 
to be quite beyond the reach of some who are. There may be a 
number of different reasons for this. It may simply be due to the 
shortcomings of the selection procedure. Somehow or other, a boy 
has entered a grammar school who 1s really incapable of standing up 
to the level of work required. In other cases, it is plainly interest 
rather than ability that 1s lacking. This may be due to weaknesses In 
the boy's character OF temperament Or to unhelpful factors 1n his 


surroundings. . 

We might as well admit straight 
failures whatever curriculum and metho 
in the grammar schools have sometimes 
different times and different types may nee 


away that there will be some 
ds a school may use. But we 
been slow to recognise that 
d different, methods from 
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those which suited us. If a boy does not fit the traditional grammar 
school mould, there is a temptation to write him off as a failure and 
leave it at that. It is true that unless he is prepared to do a good 
deal of solid work in academic subjects, the grammar school is not 
the place for him. That is a fact which it is useless to evade or deny. 
A good education, like anything else that is worthwhile, cannot be 
acquired without much genuine effort. No amount of television sets, 
tape recorders, filmstrip projectors or other gadgets can alter that. 


As a stimulus to effort they may have real value; as a substitute for 


it they have none. 

However, there are ways in which the traditional grammar school 
curriculum can be adapted, and in many schools to-day is being 
adapted, to suit the less academically inclined. A boy who is allowed 
to take, say, handicraft and technical drawing instead of Latin and 
French, may develop an entirely different attitude to his school work 
as a whole. I am perhaps old-fashioned in believing that he ought 
to study one foreign language long enough to see if he can acquire 
some interest and ability in it. But when it is quite plain that he 15 
not doing so, there is much to be said for letting him abandon it for 
a more practical subject which seems, both to him and to his par ents, 
to have more relevance to his future career. As for the study of Latin, 
belief that it is an essential element in grammar school education 
may be dying hard, but it is dying none the less and I, for one, have 
no wish to revive it. Latin itself would gain in repute and in effective- 
ness if its study were limited to those who have some aptitude for 1t, 
instead of being forced on all and sundry out of deference to past 
traditions. y 

Nor is the traditional content of the mathematical syllabus suit- 
able for all. Much of it makes sense only for those who are going 9? 
to study some branch of advanced work, mathematics itself or phys? 
or engineering, in which it will be needed. Many boys who are per 
fectly capable of understanding and enjoying parts of the syllabus 
are disheartened by their inability to master other aspects of it whiC 
they are never likely to need. The same consideration applies t 2 
other subjects. In history, for example, the processes of the Indust!” 
Revolution can make an appeal to boys who are left cold by the c0?" 
stitutional struggles of eighteenth-century England. What enthra’s 
Professor Namier does not necessarily interest the boy of average 
ability in an industrial city. He is more likely to respond to a syllabus 


which will help to make clear how his everyday surroundings came 
into being. 
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I am not suggesting, let me repeat, that boys who will not work 
hard should be allowed to choose easy subjects in which they would 
be able to coast along with little effort. On the contrary, my point is 
that the hard work which we rightly demand is more likely to be 
forthcoming if the subjects they study and the way in which they 
study them are congenial. It is, of course, true that the curriculum 
or syllabus reformer often comes into collision with G.C.E. regula- 
tions, university requirements and the like, to say nothing of the 
more prosaic but none the less cogent objections of the time-table 
planner. But it is also true that in teaching, as in everything else, it 
is easy to blame others for our own lack of initiative or courage. If 
teachers are clear-sighted about what changes they want to make 
and persistent enough to go on pressing for them in the face of 
initial rebuffs, even the grimmest bastion of reaction will eventually 


have to come to terms. 


ARITHMETICAL DEVELOPMENT AT 
THE INFANT SCHOOL LEVEL 


by DORIS M. LEE 
Lecturer in Psychology, University of London Institute of Education 


1. INTRODUCTION 


HIS article describes an investigation carried out with a group 
| of thirty-seven children who entered school for the first time 
during the school year 1955-56. The intention was to try to 
discover how they progressed through their own explorations of 
home and school into the somewhat narrower and more formal 
channels of intellectual learning. Thus it was a study of children in 
their ordinary school environment, with no deliberate changes 
wrought by the investigator. 

The children worked in an ordinary classroom with small tables 
and chairs arranged in an informal manner. Various types of material 
were placed on the tables, including paper and paint, plasticine, 
cardboard boxes for model construction, and a small library of simple 
picture-story books. Elsewhere available in the room were water, 
clay, sand, small and large wooden bricks, and a house with simple 
fitments for house-play. When the children entered the classroom 
each morning, they freely chose materials and occupied themselves 
with these as they wished during the first hour. The teacher move 
amongst them, discussing the work in hand, thereby using this to 
further each child’s knowledge, and giving help and advice when 
asked by individual children. This individual creative work forme 
the basis for many of the more intellectually formal activities whic 
followed later in the day. In particular, attempts were made by the 
teacher to use this creative work to generate simple work in arith- 
metic, especially during the second and third years in school. In this 
article an attempt is made to describe how these children appr oache 
their arithmetical learning, and to analyse (where possible) the stage? 
of work and the kinds of thinking involved. At best this can only Þe 
an exploratory study, since on the one hand it was only possible to 
make disjointed observations of the children at work, and on the 
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other, subjective interpretation is bound to play a large part in any 
final analysis. In the latter case, however, it can be said that the 
children became so friendly after a few weeks that they talked quite 
freely and spontaneously about their work at all times. Hence it was 
possible to obtain many first-hand examples of their arithmetical 
thinking. 

Throughout the six terms of the study, weekly observations were 
carried out as the children worked during the opening period of the 
morning (1). During the first year, detailed records were kept of all 
individual creative work involving pre-number or number experi- 
ences. During the second year, detailed records were kept of the 
work accruing from the use of one kind of material each week, and 
these were analysed for pre-number or number experiences. In 
addition, during the second and third terms of the second year, all 
the children were observed when engaged in more formal arithmetical 
work. Information regarding their attack and thinking in this kind 
of work was obtained by asking them to work simple sums orally, 
and also to work orally through sums which they had already written. 
As in the work of the late Dr Susan Isaacs (2), the records of the early 
morning creative work were written by observers within the class- 
room. They took no part in the work unless spontaneously consulted 
by the children. ‘Thus, attempt was made to observe dispassionately 
the work done by the children under normal classroom conditions. 
In this setting, an individual child could only be influenced by the 
teacher or by other children of the same age. The intelligence 
quotients of twenty-five of the children were also obtained by the 
Terman-Merill revision of the Binet test. 'These ranged from 85 


d» T39 * : H B H 

It is necessary to distinguish between children's pre-arithmetical 
experiences, arithmetical experiences, and formal arithmetical work. 
For present purposes, pre-arithmetical experiences may be taken as 


xm : 3 
those experiences occurring spontaneously within the epo: 
Creative work which could d into arithmetical form; 


be translate 
arithmetical experiences may be t 


aken as those similar experiences 
into which numbers enter, i.e. which have already been made precise; 
formal arithmetical work is, as in t 


he ordinary sense, the working of 
Sums without the concrete background of experience or the use of 
individual materials. When the present investigation was terminated 
all the children concerned had passed through the first two of these 
Stages and had reached, or were reaching, the stage of formal 


arithmetical work. 
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2. PRE-ARITHMETICAL EXPERIENCE 


Observation of the children's spontaneous use of materials in the 
classroom showed that they had many pre-arithmetical experiences 
during this time. Their activity was purposeful and alert, and their 
thinking was forward-looking and completely orientated to whatever 
goal they had set themselves to achieve. These pre-arithmetical ex- 
periences formed part of much practical experience which they 
gained at this time, and the thought-processes involved appeared to 
be the same as those used in the later stage of arithmetical experi- 
ences. The children had not yet grasped the existence and purpose 
of the number system, and so their expressions of quantity were 
vague and imprecise. For their own purposes they arrived at a con- 
venient solution, and the process of bringing them to the stage of 
arithmetical (or numerically precise) experiences was probably just 
the process of producing a willingness to accept numbers in terms 
of their usefulness in practical classroom situations. The pre- 
arithmetical experiences showed all the elements of the simple arith- 
metical thought-processes of addition (putting together), subtraction 
(taking away), multiplication (balance of equal quantities), 1 and 
division (sharing into equal groups), as well as embryo fractiona 
expressions and one-to-one correspondences. 

The children's activity during this time also demonstrated a good 
deal of trial and error thinking as well as a more logical and sequential 
approach to certain sets of problems. A group of four children shared 
a packet of coloured paper. The actual sharing involved much tria 
and error argument but the result was the same as would have 
followed from a straightforward application of the division process. 
Another interesting feature was the acceptance of the “unsolvable 
—a realisation that a stage has been reached at which the proble 
cannot be solved within the present experience of the child concerne™ 
For example, using bricks which were all of the same shape and po 
a boy aged five years and two months had built two towers, the firs 
being one brick shorter than the second. This inequality was due f? 
his inability to pair each side properly. He had checked by countin£ 
but he had miscounted, and hence arrived at the same number ¥ 
bricks in each tower! He had difficulty in accepting that the t 
towers of bricks were, in fact, not equal, but after a short time F 
was heard to say “Well, they ought to be,” and he walked away ^ 
new activity. Such pre-arithmetical experiences occurred for = 
children irrespective of intelligence, and they were often the counte 
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part of quite complex arithmetical work in the more formal field. 
The role of the teacher was all-important in helping the children to 
turn these pre-arithmetical experiences into arithmetical form, or to 
learn to use numbers to help them in their everyday activities. 

There seems little doubt that number-names were learned by 
association with specific groupings of objects or people, and these 
were reinforced by continuous use until the child could pick out and 
name the number-groupings for himself. In the actual acquiring of 
knowledge ‘of numbers, almost any learning theory of association 
and reinforcement would find a place in the description of the child’s 
thinking at this stage. That it is association with characteristic 
groupings seems borne out by the fact that children often alluded to 
other similar groupings, especially in the early stages, as if seeking 
reinforcement for themselves. For example, a child of five years and 
three months said, “I’ve painted four daffodils—there are four chil- 
dren here, aren’t there? and four chairs and four books—but only 
one table.” There were many similar instances. Careful work 
by the teacher was needed to co-ordinate and reinforce these associa- 
tions, without allowing undue delays, otherwise there was inter- 
mediate fall-off in a manner similar to that described by Hull (3) in 
his discussion of Gradient of Reinforcement. 

Where children had been taught to count elsewhere, there was a 
y between counting and number groups. The 
ritual of counting appeared to fascinate these children, and it was 
immaterial to them if the sequence of number-words was not the 
correct one. Yet when the same children performed counting in 


order to establish the number of objects in a given group, much 


more care was paid to the accuracy of the words. Counting for 


counting’s sake appeared to lack purpose (other than perhaps the 
pleasing of adults), whereas counting within the framework of another 
activity appeared to draw purpose from the activity. For most of the 
children, the two aspects of counting appeared different. One was 


fascinating, one was utilitarian. 


surprising dichotom 


3. INTRODUCTION OF ARITHMETICAL EXPERIENCE 


The desire to incorporate numbers into their ordinary activities 
was generated for an individual child by the teacher, by a pa 
dren, or by agencies external to the school. Acquiring this a ity 
to use numbers often depended on some elements of trial and error 
as well as on the individual’s level of development. There quite 


evidently was a sequence of developmental stages through which a 
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child passed from the level of pre-arithmetical experience to the level 
of formal arithmetical work, but within this sequence many irregu- 
larities of the trial and error type were noticed before the functional 
arithmetical thinking came into its own. During the transition from 
pre-arithmetical experience to arithmetical experience, much appeal 
was made to working with different kinds of material since here the 
meaning of the numbers was made clear. 'The chief stumbling-block 
in the transition from pre-arithmetical experience to early arithmetical 
experience of this kind appeared to be emotional rather than intel- 
lectual, depending chiefly on the degree of adjustment of the child to 
his teacher, to other surroundings, and to the school as a whole. 

As further arithmetical experience proceeded, the writer’s obser- 
vations showed stages of development and acceptance similar to 
those described by Piaget (4), though with much more flexible age- 
ranges than he ascribes, 

Four aspects of the children’s thinking were found to be of par- 
ticular interest. Firstly, the few children who had the degree of 
insight required to go further in the actual manipulation of numbers 
did so increasingly quickly as their intellectual experience widened. 
They appeared to discard the practical side of the work in their 
excitement over their new-found number sums. It is an arguable 
point as to whether such children fail to progress at a later date 
because they did not obtain practical number foundations at the earlier 
Stages. From the point of view of the present investigation, it can- 
only be said that they did not appear to lose confidence or progress 
in the first two years. From the writer's wider experience of older 
children, it would seem possible that some children do lose by too 
early a transition to the pattern of formal work. 


Secondly, the degree of arithmetical thinking was much helped 


by the provision of certain materials for the children’s spontaneous 
work. In this investigation, the brick-play and the shopping-play led 
to far the greatest incidence of pre-arithmetical and arithmetical ex- 
periences, other materials tending to contribute less and less as the 
children matured. With these findings, it is of interest to notice that 
both boys and girls enjoyed this wealth of arithmetical experiences, 


and that the most important materials for this purpose were certainly, 


D 


not used predominantly by the boys. 


Thirdly, the structure of the children’s arithmetical thinking was” 


not confined to one-step reasoning, and a given piece of practical wor 


might involve up to three different steps in the related thought- | 


process. It was usual to find recognition of numbers and the opera- 
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tion of at least two of the four basic arithmeti ithi 
‘compass of any one piece of practical ta us éd me 
does not produce the stark clarity of the arithmetical de e ks 
form of precision is for a later date. But the child's apparent thou ks 
process follows closely on the lines of its more formal dome sort x 
Fourthly, the thinking did not always follow one line only, but 
transitions were made to new lines when circumstances warranted. 
Such sequences of thinking were generated by the uses and possi- 
bilities of the available materials, as well as by the initiative, intelli- 
gence and insight of the individual and his companions. Thus the 
Scope and number of the different lines of approach do vary with 
both child and circumstances. This fourth characteristic of the 
children's thinking conforme exactly with Stage 3 of Problem Solving 


as described by Duncker (5). 
4. THE TRANSITION TO FORMAL NUMBER WORK 


The transition from arithmetical experiences to formal number 
work isa highly complex process which tends to take place without 
being consciously expressed. The writer’s observations suggest that 
there is a continuum from the early pre-arithmetical experiences, 
through the arithmetical experiences and on to the more formal 


number work. Spearman (6) and Isaacs (7) have both specified this 
it is clear that the rate of transition 


kind of continuity. Furthermore, 

between these stages varies considerably from child to child. During 

the period of observation two of the children only just passed through 

the first two stages. The others passed on to the second and third 

stages at very different times and in very different ways. There are 
ay be due to differences in 


pointers that some of these differences m: 
background experience, and equally that some of the rapid progress 


is associated with higher intelligence. 
does take place is clear. Occasional pointers 


That the transition 
as to how it takes place have shown themselves. A boy of six years 
and one month was watching his teacher, who was planting bulbs in 
twos. He said: “Two ones—that’s two; two twos, that’s four." Then 
he continued: “Two threes would be six; two fours would be eight; 
Id be twelve, wouldn't they?” 


two fives would be ten; two sixes WOU! 
‘When asked if he was sure, he replied: “Yes, it would be the same 


with books or chairs or children." 
Similar evidence of this kind of transition was obtained when 


some children looked for apparatus to help them with their formal 
work. This use of apparatus appears itself to be a transition in the 


c 
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understanding and acceptance of numbers and number combinations, 
and not a development in the type of thinking involved. The struc- 
ture of the thinking is of the same basic nature at each of the three 
stages of development—it is the precision of the actual number con- 
cepts which gradually develops. The changes in thinking appear to 
be concerned solely with increases in the complexity of reasoning 
(usually in the number of Steps required), and these increases can 
Show at any of the three stages described above. 

Much of the discussion of categorising and concepts by Bruner (8) 
and others would appear to be relevant here, and could be fitted 
externally on to the observations—more especially the sections on 
concept formation and attainment, and on selection and reception 
Strategies. This work is also akin to that described in the more 
mathematical terms of Classification, ordering and seeking out of 
correspondences by Hamley (9) in his book on mathematical thinking, 
and by Russell (10), on the side of mathematical logic. 


5. Format Numper Work 


Turning now for a moment to the children’s thinking in their 
formal number work, one may first observe that this work 1s ae 
completely teacher-orientated, and can be creative and original in its 
own right. For the children observed in this investigation, all the 
small formal types of sum had been discussed with them at one time 
or another, mostly arising from the necessity to record numbers 1n 
the course of their arithmetical experiences. Observation of their 
actual working methods for any one type of sum showed a number 
of different approaches, They did not necessarily follow the teacher's 
method. In fact, a number of them used their own methods ae 
cessfully and happily. There were, for example, six methods i. 
attack for a simple addition sum, ranging from rewriting the e 
as tens and units separately to counting straight through all as 

umbers (and finishing up with the right answer!) There po 
sometimes considerable discussion amongst the children as to t 
correctness or otherwise of their own methods and that of the teamon 
and it was not unusual for a child to express his sum in more concret 
form (progressing back to the second stage of arithmetical exper ience), 
in order to prove his point. d 

There was real arithmetical thinking in this class of children, er 
not merely the following of an anticipated teacher pattern. This c2 S 
be contrasted with observations made over a period of one year e^ 
purely formal school, where arithmetic consisted entirely of form 


ARITHMETICAL DEVELOPMENT 113 


and routine presentations, and where the method of working a par- 
ticular sum was the same for all children, completely teacher- 
orientated, completely arid and lifeless for the children, and leading 
to a uniform pattern of work irrespective of individual differences in 
thinking. Arithmetic is not a hard and inflexible system of numerical 
patterns: it is an integral portion of the field of human knowledge. 
Ina final test carried out by the writer, thinking in the formal work 
tended to be both forward and backward in the number development 
sense. The quicker children worked through the sums with a forward- 
looking tendency, and they sometimes consciously anticipated the 
next step until the sum was complete. About 50% of the children 
asked if they might use, as concrete aids in counting, a pile of books 
or some pencils near at hand. These children appeared to be looking 
backwards, for assurance, to their past stage of arithmetical experience. 
One further aspect of thinking which should be mentioned is 
that which might be called “group thinking”. During the spontan- 
eous activity period, the children frequently worked in self-chosen 
groups. Here there were some good examples of joint arithmetical 
thinking in which each member supplied one stage, and in which 
each member helped to stimulate the thought of the whole group. 
In this way the contributions of the individual members combined 
to form a continuous piece of thinking, and everyone, including 


lookers-on, gained something from it. Analysis of situations of this 
kind, along with the corresponding sociometric patterns in the group, 
may well provide a future contribution to the establishment of think- 


ing and learning patterns in the classroom and elsewhere. 


6. CONCLUSION 
nity, arithmetical work has a major part to 


play in the creative education of primary school children, arising, as 


it does, in both individual and group interests. Its development 
tances described in this article can and does 


nder the kind of circums' l i 
ead on to a secure and well-established basis for later formal work. 
nds on two major factors which are 


h development largely depe 
AS agr ci big overlooked. Of the utmost importance from the 
teachers point of view is the recognition of arithmetic as a subject 


which plays an active part in the description of the children’s every- 
dive xperiences, and which represents the numerical means of record- 
day d offering precision to experiences of the quantitative kind. 
Hn subject leads on into mathematics, and it is here that the 


best method or the unique process comes into its own. 


Given the opportu 
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The fascination of the formal number patterns must be built on 
the basis of good friendship with numbers and sound, common-sense 
understanding of their use. Arithmetic is not a subject born and bred 
in a formal strait-jacket. It is a product of the human mind and a 
partner in human development. It has not one form, but many, all 
leading eventually to the number system which is the backbone of all 
mathematical work. 

Of equal importance from the children's point of view is the 
building of the bridge between their common-sense and readily 
accepted use of numbers in ordinary affairs, and the later formal 
arithmetical work. Ordinary living is bound to bring the former into 
proper perspective, whereas the latter lacks meaning and frequently 
becomes shrouded in the dull clothes of repetition and despair. That 
the bright primary school child accomplishes his formal work well is 
neither guarantee for his future nor admonishment for his less intel- 
lectual contemporaries. A flair for number may acquire him tempor- 
ary success and, up to a point, he will learn by intuition and rote. 
But if his foundations are poor, he may have difficulty in developing 

his mathematical knowledge at a later stage. Progress in arithmetic 
and mathematics depends on understanding, acceptance and mastery 
at every stage. 
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HAPTIC PERCEPTION 


A CONSIDERATION OF ONE OF THE ÍNVESTIGATIONS OF 
PrAGET AND ÍNHELDER 


4 by ERIC I. PAGE 
Assistant Master, King’s Norton Primary School 


J. INTRODUCTION 


ue increasing interest shown in the work of Jean Piaget has led 
many teachers and others concerned with the education of 
eriments repeated with children of 


children to wish to see his exp 
comparable ages in this country. Desirable though this may be, the 
of Piaget’s work make it a formidable task, and 


vast range and scope 

one that must be attempted in a piecemeal manner. Furthermore, 
not least among the difficulties is the matter of deciding where to 
begin. Here one must consider the general underlying theory upon 


which Piaget's work is based: that the mental growth of children 
proceeds by ascertainable stages which may be related to the age of 
the children concerned. Also, given a reasonably large and repre- 
sentative sample of children, testing with tasks entailing the exercise 

pt formation will show the pro- 


of the fundamental skills of conce 


gression of these stages. 

With these considerations in mind, it was decided to repeat the 

experiment reported by Piaget and Inhelder under the title “Haptic 
rted here in the hope that it may 


Perception” (1). The result is repo 
be of use and interest to those concerned with the education of young 


children. " 
tigation may be outlined in Piaget and Inhelder’s 


The original inves 
own words. They write as follows: 
The child is placed before à screen behind which it feels the objects 
handed to it. The following objects are offered in succession: 
1. For very young children a series of common objects. 
2. A series of cut-outs in the shape of geometrical figures: 
A. Simple and symmetrical, 
B. More complex, but symmetrical, 
C. Asymmetrical, but with straight sides, 
D. A number of purely topological forms. 
child has named the objects it has felt it is asked to identify 
collection of figures, OT draw the figure felt. 
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2. THe Two ExPERIMENTS 


As Piaget and Inhelder do not set out precise details of the 
apparatus used and the conditions of testing, it was not possible to 
ensure that identical tests were given this time, although the original 
experiments were followed as closely as possible. However, unlike 
the original investigation, where apparatus seems to have been varied 
from one child to another, in this series of tests the range of apparatus 
was limited, and the conditions for each child were identical, except 
that where further testing would clearly lead to negative results it 
was not pursued. 

Altogether sixty children were tested, ranging in age from two 
years and ten months to seven years and nine months. They were 
asked to sit before a curved screen. The hands were put through 
holes cut in the Screen, and the forms were felt out of sight of the 
child, but otherwise in view (Figs. xı and 2). The younger children 
identified the forms by selecting, from a set of forms displayed in 
view, a form thought to be like the one handled; the older children 
Were asked to draw the form felt. Some children were asked to do 
both, but on different occasions. The objects and forms were (Fig. 3): 


1. A set of familiar common objects—a spoon, a comb, a pencil, 
à cotton reel, a small hard ball, and a key. 
Seven simple Euclidean geometrical shapes. 
Seven similar, but more difficult, shapes. 
Six geometrical, but asymetrical, shapes. 
Seven topological shapes. 


2. 
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3. RESULTS: STAGES OF DEVELOPMENT 
Piaget and Inhelder arrived at the temporal divisions shown be- 
w. With very slight modification these are used in the following 
summary and comparison of the results of both investigations (2)- 


lo 


Stage I. Up to 3-6 or 4-0 years: 
Substage IA—2.6 to 3-6 years and 
Substage IB—3-6 to 4-o years. 
Stage II. 


From 4-6 to 6-0 or 7-9 years: 
Substage ITA—4-6 to 5-o or 5-6 years. 


Substage ITB—s-o to 5-6 years. 
Stage III. Above 6-6 or 7-0 years: 


(a) Stage I: Up to 3-6 or 4-0 years 
The tests were given to 14 


children falling into this group. There 
Were altogether 98 presentatio 


ns of the simple Euclidean shapes (the 
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“A” set, Fig. 3) and there were in all only 16 correct responses. One 
must compare this with 77 correct responses to 84 presentations of 
the familiar common objects. This difference is emphasised because 
it indicates that the failure was caused by the difficulties inherent in 
the forms, not by any inability to work with the apparatus. Even 
more interesting, out of 98 presentations of the topological forms 
(the “D” set, Fig. 3) there were 45 correct responses. This accords 
with Piaget and Inhelder’s finding that at this age familiar objects 
are more or less easily recognised under haptic conditions, but not 
geometrical figures; and that (speaking of the later part of this stage) 
the shapes first recognised are not Euclidean but topological, Accord- 
ing to Piaget and Inhelder, curvilinear and rectilinear forms are not 
distinguished by children of this age. However, it was not found 
that the children tested confused these types of forms to any great . 
extent. 


(b) Stage II: From 4-6 to 6 or 7 Years 


The first subdivision of this stage is in fact the gap which lies 
between the end of Stage I and Substage IIA. It covers the period 
from 4-0 to 4-6 years. Of this period Piaget and Inhelder remark 
upon "crude differentiation of curvilinear from rectilinear shapes" 
and say that “such shapes are not differentiated among themselves". 
The children tested in the present experiment had much more com- 
petence in this matter than these remarks might lead one to expect. 
However, our results supported the observation that representation 
by drawing was now possible, though in respect of accuracy lagging 
behind identification by choice. : 

During Substage IIA, which covers the period 4-6 to 5-o or 5-6 
years, children, according to Piaget and Inhelder, are able pro- 
gressively to differentiate shapes according to their angles, and even 
according to their dimensions. Drawing, they remark, becomes more 
precise, and tactile-kinaesthetic exploration shows signs of a search 
for significant clues to identity. With. the reservation that these 
characteristics Were in some cases exhibited by children younger 

han 4-6 years, one must agree that the observations are generally 
* plicable to the children we tested in this age range. . 

Substage IIB overlaps the end of Substage IIA. According to 

Piaget an d Inhelder it is during this stage that the differentiation of 
s and star forms begins, and that the rhombus and trapezium are 
pam put many errors still occur in the representation of com- 


plex forms. Again, we found general support for these conclusions. 
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2. THE Two EXPERIMENTS 


As Piaget and Inhelder do not set out precise details of the 
apparatus used and the conditions of testing, it was not possible to 
ensure that identical tests were given this time, although the original 
experiments were followed as closely as possible. However, unlike 
the original investigation, where apparatus seems to have been varied 
from one child to another, in this series of tests the range of apparatus 
was limited, and the conditions for each child were identical, except 
that where further testing would clearly lead to negative results it 
was not pursued. 

Altogether sixty children were tested, ranging in age from two 
years and ten months to seven years and nine months. They were 
asked to sit before a curved screen. The hands were put through 
holes cut in the screen, and the forms were felt out of sight of the 
child, but otherwise in view (Figs. 1 and 2). The younger children 
identified the forms by selecting, from a set of forms displayed in 
view, a form thought to be like the one handled; the older children 
were asked to draw the form felt, Some children were asked to dp 
both, but on different occasions. The objects and forms were (Fig. 3) : 

I. A set of familiar common objects—a spoon, a comb, a pencil, 

a cotton reel, a small hard ball, and a key. 
Seven simple Euclidean geometrical shapes. 
Seven similar, but more difficult, shapes. 
Six geometrical, but asymetrical, shapes. 
Seven topological shapes. 


wg Wie 


3. RESULTS: STAGES OF DEVELOPMENT 


Piaget and Inhelder arrived at the temporal divisions shown be- 
low. With very slight modification these are used in the following 
Summary and comparison of the results of both investigations (2): 
Stage I. Up to 3-6 or 4-0 years: 
Substage LA—2-6 to 3-6 years and 
Substage IB—3-6 to 4-0 years. 
From 4-6 to 6-0 or 7-0 years: 
Substage IIA—4-6 to 5-0 or 5-6 years. 
Substage IIB—s-o to 5-6 years. 
Stage III. Above 6-6 or 7-0 years: 
(a) Stage I: Up to 3-6 or 4-0 years 
The tests were given to 14 children falling into this group. There 


Were altogether 98 presentations of the simple Euclidean shapes (the 


Stage II. 


z} 
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“A” set, Fig. 3) and there were in all only 16 correct responses. We 
must compare this with 77 correct responses to 84 presentations of 
the familiar common objects. This difference is emphasised because 
it indicates that the failure was caused by the difficulties inherent in 
the forms, not by any inability to work with the apparatus. Even 
more interesting, out of 98 presentations of the topological forms 


(the “D” set, Fig. 3) there were 45 correct responses. This accords 
objects 


with Piaget and Inhelder’s finding that at this age familiar 
are more or less easily recognised under haptic conditions, but not 
geometrical figures; and that (speaking of the later part of this stage) 
the shapes first recognised are not Euclidean but topological. Accord- 
ing to Piaget and Inhelder, curvilinear and rectilinear forms are not 
distinguished by children of this age. However, it was not found 
that the children tested confused these types of forms to any great. 


extent. 


(b) Stage II: From 4-6 to 6 or 7 Years 

The first subdivision of this stage is in fact the gap which lies 
between the end of Stage Iand Substage IIA. It covers the period 
from 4-0 to 4-6 years. Of this period Piaget and Inhelder remark 
upon “crude differentiation of curvilinear from rectilinear shapes” 
and say that “such shapes are not differentiated among themselves”. 
The children tested in the present experiment had much more com- 
petence in this matter than these remarks might lead one to expect. 
However, our results supported the observation that representation 
by drawing was now possible, though in respect of accuracy lagging 
behind identification by choice. 


During Substage IIA, which covers the period 4-6 to 5-0 OF 5-6 


years, children, according to Piaget and Inhelder, are able pro- 
gressively to differentiate shapes according to their angles, and even 
according to their dimensions. Drawing, they remark, becomes more 


recise, and tactile-kinaesthetic exploration shows signs of a search 
With the reservation that these 


for significant clues to identity. t t 
characteristics were in some cases exhibited by children younger 
than 4-6 years, one must agree that the observations are generally 
applicable to the children we tested in this age range. 
Substage IIB overlaps the end of Substage ILA. According to 
Piaget and Inhelder it is during this stage that the differentiation of 
cross and star forms begins, and that the rhombus and trapezium are 
discovered, but many errors still occur in the representation of com- 
plex forms. Again, we found general support for these conclusions. 
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The cross and star forms gave particularly interesting results. It was 
noticeable that though cross and star forms were perhaps distinguished 
by selection, they were often drawn in identical fashion. One of two 
forms would usually be adopted, one being basically a cross form, 
and the other basically a star form. The star form is a shape having 
a number of arms radiating from a common centre, which may be a 
point or may have dimensions, the arms being either pointed or 
consisting of simple strokes. The cross form, on the other hand, is 
more blocked in shape, the arms being blunt or slightly rounded at 
the extremities. Fig. 4 represents the cross form and Fig. 5 the star 


Fig. 4 Fig. 5 


form. These are reproduced from the drawings of a boy of 6-o years 
and represent respectively the forms Bs and B6. It will be seen that 
here the child is using the basic form to distinguish between cross 
and star, although he describes them both as flower heads. The same 
descriptions are often given to both forms, especially when the two 
types of shape are not distinguished from each other. The swastika 


and the Cross of Lorraine are often included in either the cross OF 
the star category. 


(c) Stage III: Above 6-6 or 7 Years 


This stage, commencing as it does at 6-6 or 7-o years, leaves 4 
gap between itself and the conclusion of the last substage. Stage IH 
is said by Piaget and Inhelder to be noteworthy for methodical 
explorations; also, drawing and powers of recognition show exact 
correlation. Again, the results of the present experiment were 17 
general agreement with these observations. It was with a girl of 7-1 
that we first saw signs of an approach that might be termed '*opera- 
tional", and it was generally apparent that the operational level was 
being reached during these months. 'T here was active and purposefu 
Search for symmetry and balance, and this was shown at both the 
perceptual and the representational level. The exploration of the 
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forms became much less haphazard, and had every appearance of 
being under the active control of intelligence. Of course, use was 
still made of "chance" discoveries, but there was also anticipation in 
the handling. If one hand was found, the other was looked for. 
Incidentally, this might to some extent account for the difficulty 
found with the asymmetrical forms, which throughout the testing 
were those done with the least success. 

This is not to say that an approach which could be termed 
operational was never detected earlier. Indeed there is some evidence 
which appeared to show that children younger than those in Stage III 
might make an operational approach to a simpler form, yet revert to 
a less advanced method when given a more complex form to feel. 

The general conclusion was that the stages outlined by Piaget and 
Inhelder were reproduced in the present experiments; and despite 
some differences in ability at certain ages (among the younger 
children, who seemed to be somewhat in advance of Piaget and 
Inhelder's scale), the similarities are so great as to be, in the opinion 
of the writer, conclusive. 

RECOGNITION OF TOPOLOGICAL AND EUCLIDEAN 
FORMS 


It has already been said that the topological forms were recognised 
with greater facility; this was particularly noticeable with the younger 
children tested. One of the most curious facts noted by Piaget and 
Inhelder, and found again in the present investigation, was that 
topological forms are recognised at an earlier stage than are even 
simple geometrical formsofa Euclidean nature. The natural response 
of an adult looking at the forms is to regard the topological forms as 

the simple Euclidean forms as 


being rather more complicated, and 
being easier. Nevertheless, the children between 2-5 and 4-0 years 


were nearly three times as successful with the topological forms as 


with the simple geometrical shapes. This greater facility was, in 
fact, observed throughout the entire range; although, as might be 


ith the older children. 
expected, the gap narrows with the o — 
;blv it is the fact of the “primacy of topology" that is 1m- 
ucc foni ible reasons for it may be of no 


i ossi 
ortant, and speculations as to p 
han academic interest. evertheless, one could perhaps postu- 


the facility with which topological forms are recognise 
i iti c identified by movements concerned 


4. RESULTS: 


more t 
late that 
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Euclidean forms. Straight lines (and therefore angles), circles, and 
derivative forms do not occur in nature in any form the recognition 
of which is essential to a primitive existence. On the other hand 
there can be no doubt that topological qualities such as closure, 
separation, proximity, and continuity are important, and that action 
depends upon judgment of them if it is to be successful. It can be 
inferred from this that the ability to abstract logical similarities and 
differences, and to synthesise the abstractions seen in Euclidean 
geometrical forms is a later development; and possibly the develop- 
ment of this second ability depends upon the attainment of the first. 

In the present investigation the greater facility shown by children 
in identifying topological shapes came early to notice. The following 
cases are illustrative of this: 

(i) A boy of 2 years 10 months. This boy did not altogether 
succeed with the familiar common objects, but he scored three 
successes with the topological shapes. In the case of Di he was 
asked if it could be D2. He was quite sure it could not. When he 
was tested with the “A” set he was unable to identify any of them 
under haptic conditions, and was only partly successful when asked 
to place them on the array models by simple visual superimposition. 

(ii) A girl of 3 years 5 months. This girl was in obvious confusion 
over the "A" set. She showed the beginnings of an ability to dis- 
tinguish the curvilinear from the rectilinear shapes, but was not able 
to distinguish them among themselves. However, she scored five 
successes with the topological forms. : 

These cases were quite typical of the younger children, and it 
was apparent that the topological qualities were those which influ- 
enced the children’s perception at all ages. The qualities of openness 
and closure were especially important; and in drawing very rarely 
was an open form closed, or a closed form left open. Indeed, the 
determined efforts made by several of the children to have these 
matters right, and the prodigies of muscular control exhibited in the 
effort to make two lines meet, or not meet, were fascinating to watch. 


5. RESULTS: THE DEVELOPMENT or EXPLORATORY HANDLING 


, In the course of the testing it soon became apparent that success 
in either identification or reproduction of the forms was closely 
related to the type of exploratory handling exhibited by the child 
being tested. It is certainly the case that tactile-kinaesthetic explora- 
tion passes through definite stages, and presumably the type © 
exploration is related to the mental image formed. The movement 


29 
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on the forms is essential, and without it there is little or no success. 
There are really four stages of exploration, although the first hardly 
qualifies for the description. They are: 

(i) No movement at all. The object is simply grasped, as one 
might hold a book (F ig. 6). This was common with the very young 
children, and it led to little success. It seems to be what Révész 
termed the “static tactile process” (3). The child may make a correct 
identification if, as though by chance, the finger passes through a 
hole, or the palm of the hand touches a point. Why children do not 
make the movement they clearly might make, and indeed do make 
in normal handling of objects, is debatable, but seems to be related 
to their mental ability to dictate, control, and utilise the sensory im- 
pressions which would ensue. 

(ii) The next type of movement is more generally met with after 
4-0 years, and is shown when the model is turned slightly, rather as 
a car steering wheel is turned. In the beginning the movement may 
be slight, but in some of the later cases the model is turned round 
again and again. The object of this might loosely be described as 
“seeing what happens” rather than as making a conscious and pur- 

oseful search. The palm of the hand is used at this stage rather 
than the fingers. As an exploratory process it seems to stand between 
the passive and the dynamic stages, leading from one to the other. 
It is important in that movement 1s involved. i 

(iii) The next type of exploratory activity follows from this, and 
seems to develop at about 4-6 years. Essentially it is an attempt to 
discover features, coupled with a controlled tracing of the outline 
with the fingers. This is perhaps accompanied by such words as 
“a down, a long, UP; another down". Though it may lead to reason- 

: tion features are multiplied, 


ably correct identification, in reproduc re m 
so that a star may become a series of chevrons running 1n à large 


i i wn the page 

Nr ee of 2 5-0 years a further type of explosion 
develops. Initially it consists of an attempt to discover more t s 
one feature, and to relate these features in eet uns E 

another. For example, in à star shape it may take the form o! eom 
two points with a finger and thumb (Fig. 7), m elus E 
opposite internal angles (Fig 8) or à finger and € E 
n to the tip of an external angle (Fig. 9). At this stage e "e 
ments of the child are purposive, and clearly under the contro n 

thought. In connexion with this type of exploration, m p ng 
to see that stars were often drawn with the correct number 0 points, 
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although it seemed unlikely that they had been counted. Eventually 
a boy was asked if he had counted, and he replied, “No, I just 
feeled." In fact, if counting had taken place, one might have seen 
in it a departure from a purely “this-here-now” type of thought to 
the radical beginnings of a search for formulae. 

These stages of tactile-kinaesthetic exploration do not appear 
simultaneously over the whole haptic perceptual field. It was notice- 
able that there was a tendency to revert to a less advanced method 
With a more complicated form, even though a more advanced method 
had been successfully applied to a less complex shape. 


6. RESULTS: VERBAL DESCRIPTION AND DRAWING 


The last important observation arising from the work done is 
that the children, with very few exceptions, tried to find some 
meaningful association of the object being felt. (They were, of course, 
asked to name the familiar common objects.) It was easy to see what 
was meant when descriptions such as, “a ball, a star, a brick, a door, 
a square, an egg, a roundie, a windmill, a half-moon,” were used. 
It is not difficult to see that D7 is like a crab, or to agree with two 
children who thought that B7 was like a church or church doors. 
Other descriptions are less easy to follow. Why, for instance, is B3 
thought to be “like nipping down a tree”? The same boy thought 
B5 to be “like one of those things you dig in the ground and put 
your chest on. It goes brrp-brrp.” Another child thought D4 to be 
a garden with a way out, and D3 to be a garden with no way out. 
The descriptions always seemed to influence the drawings, often to 
a startling extent. One girl described Dr as “a little chick” and drew 
it complete with legs, tail and a beak. This was not mere fancifulness. 
The form had Strongly suggested a chick to her, and the rest had 
followed. She was asked to handle the form again, and try to find 
the legs. She did so, and failing to find them seemed confused, and 
said, “I thought they were there.” Another girl thought C5 to be, 
"like a hen. I couldn't feel the legs." Her drawing depicted a re- 
markably good legless hen. 

The above are instances in which the form was likened to 2 
known object. Even with the term “a square” one might fairly 
assume that it is not an abstraction. Another type of description was 
attempted by some children. This consisted of some such wording 
as; an up, a down, a long . ..”; or, “it goes in, and then out, and 
1t s got a bump.sort of thing... .” The first type of description, that 
15, naming the form, is related to a more precise image of the shape 
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however correct or incorrect such an image may be. The second 
type of description is much less accurate, and appears to be related 
to the round and round type of handling. It possibly signifies that 
the child is unable to find any meaning in the form. It was at least 
clear that once the object had been named the child would draw with 
greater confidence, and often the drawing would bear a greater 
resemblance to the thing named than the form itself did. For ex- 
ample, D2 was called at different times a pair of spectacles and a pair 
of boxing gloves tied together. In the first case the resemblance to 
spectacles was clear, and in the second the effect of a pair of boxing 


gloves hanging by their joined laces was pronounced. 


7j. CONCLUSIONS 
as this lies in the extent to which 


The importance of such work 
ses develop, and the order 


it reveals the way in which learning proces 
in which physical qualities are apprehended. In these particular 
experiments the children were placed in what was practically a 
unique situation, for in real life they have the assistance of vision 
when undertaking similar tasks. It may well be that the haptic 
processes do in fact closely resemble in their development the much 
earlier growth of visual ability, although this is by no means certain. 
What is unlikely is that we adopt in one perceptual sphere processes 
which in their priority and order differ basically from those in any 
other sphere. Assuming this to be true, then the earlier facility shown 
with topological forms becomes of importance, and especially so if it 
were to be shown that the age at which competence in skills related 
to a particular stage is attained var r extent 


ies to a greater or lesse 
according to the general ability or intelligence of the child. If one 
considers the topological identity of certain letters one ca 


n see how 

this could have a bearing on the teaching of reading and writing. 
Another open question is the possible effect of practice upon these 
perceptual skills. ‘There is probably an optimum rate of progress for 
each child, and this is likely to vary again according to general ay 
and intelligence. These, however, are still matters awaiting further 
research. What is perhaps of greater significance in classroom prac- 
tice is the variety of interpretation which children may place upon 
the same perceptual data; the desire to make new concepts meaning- 
ful against the background of previous knowledge even at the expense 
of distortion; and the apparent fact that simple Euclidean iei are 
not basic, almost instinctive, patterns, but are slowly: built up from 
more primitive beginnings. 


1 
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IMMEDIATE AND DELAYED RECALL 
OF INFORMATION PRESENTED 


ORALLY AND VISUALLY 
by W. H. KING 


Senior Lecturer in Education, University of London 


T= importance of attentive and accurate listening by children 
and adults has never been questioned by teachers. They 
realise that communication must be a give and take between 
two people, involving speaking and listening, writing and reading, 
and these are the basic tools of learning. Any serious lack of pro- 
ficiency in any of these skills must be a great handicap in the learning 
situation. ‘Two reports from America underline the importance of 
listening if only because of the time expended in the classroom. 
Rankin (1), as far back as 1929, reported that 45% of each school 
day is spent in listening, 30% in speaking, 16% in reading and 9% 
in writing. Wilt (2), ina research reported in 1950, said that although 
he believed the teacher considered listening less important than 
reading, children are expected to spend more time in listening than 
in any other school activity. He found that teachers expected children 
to listen 57:5% of the time. There is no evidence that these figures 
are applicable to our own schools but they do provide a salutary 
shock and a very good reason for emphasising accurate recall and 
reporting of speech. Errors in students' notes at all educational levels 
do emphasise that lack of clarity in the speaker is not the only cause 
of misunderstanding. 

Research in America has dealt with the effects of auditory and 
visual presentation in advertising, radio and television but there is a 
large number of researches dealing with basic material. As Carver (3) 
has pointed out printed words are "experienced more as related 
items in larger groupings than in isolated units". The number of 
words grasped by a single perceptual grouping will depend on the 
difficulty of the passage and the familiarity of the reader with the 
material. The reader progresses at his own speed, grouping the sets 
of words and phrases as he wishes, going back if necessary to study 
particular words and contents. 


In listening, where the words are se 
125 
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parated in time, the listener 
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will have great difficulty in making his own groupings, and such 
groupings are more often determined by the pause and intonation 
of the speaker than by the free choice of the listener. Carver also 
makes the point that untrained minds are unable to listen intelli- 
gently to material which they could, perhaps with difficulty, under- 
stand by reading. 

With training college students, Goldstein (4) reported a corre- 
lation of o-78 between listening and reading comprehension and 
deduced that 


(a) Listening comprehension is, in general, superior to reading 
comprehension. 

(b) The superiority of listening comprehension is decidedly more 
marked for the easy than for the difficult materials. 

(c) Reading comprehension is more variable than listening com- 
prehension. 

(d) The more intelligent and more rapid reading groups score 
higher in both reading and listening comprehension than do 
the less intelligent groups. 

(e) Equivalence of passages for reading comprehension does not 
ensure their equivalence for listening comprehension. 


In the classroom situation, the learning medium used must de- 
pend on the level of difficulty of the material, thus for easy material, 
listening may be better than reading but the relative superiority of 
listening comprehension over reading comprehension diminishes 
with increasing difficulty of material. 

One thing does stand out clearly from the published results of 
these researches—listening comprehension, like reading comprehen- 
sion, is a complex skill; and tests of word meaning, word recognition, 
English usage, recall, intelligence and so on only give particular 
facets of this skill. 

Most of the research work in this country on the efficiency of 
listening and recall has been concerned with adult listening (5; 6). 
An experiment was recently carried out by the author to compare 
the results obtained by children on different types of comprehension 
passages when these were presented (a) orally—as listening material, 
and (6) visually—as reading material. One point clearly emerged 
from these results: a single mark on one comprehension test (given 
orally or visually) was not a valid or reliable mark for assessment © 
comprehension, and a number of short passages with variety in con- 
tent might prove to be a more useful guide. Some of the published 
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results of researches on the marking of the essay are similar in this 
respect. 

"Ten comprehension passages were used in the above research and 
two of these were chosen which were of similar difficulty and interest 
for boys and girls whether presented orally or visually. 175 boys and 
girls in the last term of their junior schools read the first test and 
then answered a set of questions on the contents. Exactly a week 
later the same children were given the same set of questions which 
they answered from memory. These children were given the second 
answered the questions and a week later answered the 
mory. 221 boys and girls also took the 
same tests in the reverse order, i.e. oral test followed by reading test. 
In addition, results of an intelligence test were available so that for 
each child there was (i) score on an intelligence test, (ii) score on im- 
mediate recall of reading material, (iii) score on delayed recall of 
reading material (one week later), (iv) score on immediate recall of 
listening material and (v) score on delayed recall of listening material 
(one week later). Great care was taken to standardise the test pro- 
cedure in the different schools. 

No significant difference was found between the mean scores of 
boys and girls in the intelligence test. The order of presentation of 
the comprehension tests (visual, oral; oral, visual) did not introduce 


a differential practice effect. 

There was no significant difference between the mean scores of 
boys and girls on the listening test and its recall but there was a 
significant drop (oo: level) in mean scores for both boys and girls 
between these two tests. There was some evidence that girls recalled 

s. This difference is difficult to explain but 


slightly less than the boy : 
it may be linked to the increase in mean score found with the boys' 


results in the recall of the reading passage. This particular increase 
ficant. It was unlikely, judging by 


was slight and certainly not signi t 

the results of the previous research in which these passages were 

used, that the boys were more interested than the girls; perhaps the 

boys were not so backward in guessing and guessed more success- 

fully. However, it is important to note that between the reading test 

and its recall there was no significant difference for boys and girls. 
Initial scores for boys and gir 


Is were higher on the listening test 
than on the reading test and these differences in mean scores were 
owever, 


passage orally, 
same set of questions from mei 


Significant at the 0-02 level; h the differences in means on 

the immediate and delayed recall scores for both boys and girls were 

Dot significant. The initial advantage that the listening test had over 
D 
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the reading test seemed to have vanished at the end of a week: there 
was very little difference between the amount of information retained 
which ever method of presentation was used. 

The boys' intercorrelations on the results of the five tests were 
consistently higher than those of the girls, and for both sexes the 
correlations of intelligence test scores with scores of the immediate 
and delayed recall of the reading tests were significantly higher than 
those for the immediate and delayed recall of the listening tests. The 
correlation of boys’ and girls’ scores between the immediate and 
delayed recall of the reading material was o-81 and the corresponding 
correlation for the listening material was 0-70. The correlation be- 
tween reading and listening comprehension, measured by immediate 
recall, was o:51 for boys and 0:35 for girls, much smaller than the 
0-78 reported by Goldstein with training college students. The 
value of the correlations of the four tests with the intelligence test 
shows a steady decline; with immediate recall of reading material 
069, with delayed recall of reading material 0-62; with immediate 
recall of listening material 0-49, and with delayed recall of listening 
material 0-44. 

A comparison of the results of the four tests for children in the 
top and bottom thirds of the rank order on the intelligence test scores 
showed some divergences from the pattern already noted in the 
complete sample. Both boys and girls in the lower third group did 
much better when listening than when reading (both mean differences 
were significant at the o-o1 level). Boys and girls in the top third 
group also returned higher scores on the listening test than on the 
reading test. The difference between boys’ means was nearly signi- 
ficant at the 0-05 level but the difference between the girls’ means 
was not significant. The boys in the upper third returned significantly 
higher scores on the delayed recall of the reading test (the difference 
was significant at the 0-02 level). The girls showed the same trend, 
but the difference was not significant. The boys and girls in the 
lower third group returned higher scores on delayed recall of the 
listening test; the differences were not significant though evidence 
showed that girls retained slightly more of the facts than the boys- 

Considering the sample of boys and girls, there seems to be some 
evidence that for immediate recall, listening is more effective than 
reading; but the effects at the end of a week are not significantly 
different. However the brightest boys and, to a lesser extent, the 
brightest girls zecall facts better when the material is read by them. 
The nature of the classroom approach to learning was outside the 
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scope of this research, but it would be interesting to know, in view 
of Rankin's statement on the apportionment of school time, whether 
the more formal method of teaching meant that for many children 
listening rather than reading was the preferred method of gaining 
information. The results of this research seem to show that the less 
academically inclined children tend to absorb initially more facts if 
these are presented orally. At least, from the teaching point of view, 
these results underline the need for the reinforcement of the amount 
of material recalled by making use of both methods of presentation, 


ie. presentation, where possible, by sight and sound. 
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‘Topic for Tonight”, 


HANDICAPS TO SUCCESS 
AT THE UNIVERSITY 


by J. HOPKINS 
Research Psychologist, Student Health Association, University College London 


I. DESCRIPTION OF THE STUDY 


failure of undergraduates at the university, information was ob- 

tained on students’ subjective views of the reasons why they had 
failed to graduate, or had not obtained as good examination results 
as they might have. 

This article summarises the descriptions given by 380 past 
students of University College London of some of the difficulties 
encountered during their undergraduate days, which they considered 
had appreciably handicapped them in their work. 

The question they answered was included in a fairly lengthy 
questionnaire which was completed by 212 successful students and 
176 students who failed to graduate, Further details concerning 
these samples are given elsewhere (2). 

The question, which was worded slightly differently for failed 
students and for successful graduates, asked for an account of the 
factors, if any, which the students felt had detracted from their 
academic performance and for a discussion of the ways in which they 
considered their difficulties had arisen. 

Many of the students from the graduate group gave, in addition, 
an account of the reasons which they felt had contributed to their 
academic success. These are summarised towards the end of this 
report and discussed in relation to the main findings. 

The replies obtained were usually very lengthy and detailed. Most 
respondents covered well over half a page, and many wrote close on 
two pages. The coding of the replies was done independently by 
two judges and was carried out according to certain arbitrary rules. 
Every reason given by a student as having contributed to his diffi- 
culties was considered as one item, no attempt being made to assess 
the relative importance of the different reasons, nor to gauge the 
degree of certainty with which they were given. Items mentioned 
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[: the course of a general research (1) on academic success and 
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casually appear in the analysis in the same way as others that were 
heavily emphasised. Only those reasons were included that had been 
explicitly mentioned: a review of the original data would certainly 
show a large number of reasons deliberately or unconsciously implied 
rather than stated, a few with unambiguous clarity ; but for the present 


report they have been ignored. 


2. ANALYSIS OF THE RESULTS 


“Not doing enough work" is the most important single reason 
given for not achieving optimum academic performance. This 
opinion, that study was insufficient and inadequate, appears explicitly 
in nearly 70% of the questionnaires and implicitly in about another 
1595-2094. To give such a reason seemed to amount to a social norm. 
All other reasons offered by the respondents were in fact usually 
attempts at explaining why enough work had not been done. This 
paper is concerned with these other reasons and their alleged inter- 
ference with study. “Not doing enough work” has therefore not been 
included as a separate item in the presentation of the results (3). 

Eventually forty-six different reasons were coded, and thirty-five 
of these appear in common among both the failed group and the 
graduate group. There is undoubtedly overlap between some of the 
reasons as they are classified here. For example, “dislike of university 
life" and “uncongenial atmosphere” probably refer to very similar 
feelings. It would thus be possible to group many items under 
higher-order headings such as “Social”, “Psychological”, “Educa- 
tional” and so on. However, there would certainly still be overlap in 
many instances, and the more general the headings the less detectable 
this would become. Although an attempt has been made to summar- 
ise the data under such general headings (Table 2) it was considered 


TABLE 1 
UDENTS REPORTING DIFFICULTIES, AND SUM OF THE 
REASONS REPORTED 
Both Groups Graduate Group Failed Group 


Numer or Past ST 


Number of students 380 204 176 
Number of reasons given, 

(a) appearing in both groups 985 424 561 
(b) not appearing in both groups 38 10 28 
Average number of reasons given " E - 
per person P «34 F 


Range of number of reasons given I 
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desirable to present the material in as much detail as possible. 
Fortunately, as the respondents usually gave full and clear answers, 
it was possible to classify together numbers of very closely similar 
replies with a minimum of inference and uncertainty. 

All respondents gave some answer to the question but eight from 
the graduate group—seven of whom had obtained first class degrees 
or upper seconds, and one a third—stated having encountered no 
particular difficulty. These have not been included in the totals. 

The basic data are summarised in Table r. 

The reasons appearing in common in both groups were roughly 
classified under a few general headings, as shown below, where the 
number of replies under each heading is shown as a percentage of 
the total number of persons reporting difficulties: 


(a) Extraneous and accidental (67%) 
(b) Psychological and “personality” (60%) 
(c) Educational (i) criticism and blaming of school or university 
(45%) 
(d) Educational (ii) no criticism or blaming of school or univer- 
sity; includes e.g. "inefficient study" (45%) 
(e) Social, including "sport" (33%) 


Table 2 shows the frequency of occurrence of each one of the 
thirty-five reasons appearing in the replies of both groups of subjects. 
The letter a, b, c, d or e prefixing each item refers to the classification 
adopted for the more general summary as given above. 

It can be seen from the data of Table 2 that the percentages of 
some reasons differ considerably from the failed group to the graduate 
group. For example, “Too many distractions”, is given by nearly 
twice as many from the failed group (13%) as from the graduate 
group (7%). “Place of living” ranks first with the failed group—25 
it does also with the combined groups—whereas it holds third ran 
with the graduate group. It must be admitted that the validity of the 
reasons given cannot be assessed from the data. Particularly with the 
failed group, one may be left with the suspicion that many of the 
reasons are rationalisations for not having succeeded in graduating- 

It is, therefore, especially interesting to find that there is in fact 
good general agreement between the reasons given by the graduate 
group—who, it may be assumed, has less cause for finding excuses 
for their limitations—and the failed group. The rank correlation 
coefficient has a value of 0.5 and is highly significant. 
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TABLE 2 


FREQUENCY TABLE OF REASONS GIVEN AS HANDICAPPING ACADEMIC 
Success 
(The figures are percentages to the nearest unit of the total number 
of persons in the group) 

Combined Graduate Failed 

Reasons Given Groups Group Group 
(N=380) (N=204) (N=176) 

% % % 


Unsuitable place of residence 22 16 28 
Excessive travelling time 18 19 18 
Inadequate teaching 17 18 16 
Lack of money 14 12 15 
Poor concentration 13 13 14 
Wrong choice of subject, and lack 
of interest 13 9 18 
Inadequate pre-university prepara- 
tion II 2 22 
Difficulty in transition from school 
or the armed forces to university II 8 15 
Insufficient supervision and tutor- 
ials II 7 15 
Bad study methods II Io ES 
Too many distractions 10 7 13 
Sex difficulties 8 9 8 
Marked weakness in one subject 8 3 15 
Psychological difficulties 8 4 à 
Too many outside activities 7 7 7 
Wrong age, and immaturity 7 5 9 
Dissatisfaction with syllabus 6 4 8 
Overwork 6 5 6 
Insufficient questioning of teaching 
staff 5 4 7 
Uncongenial atmosphere of the 
college 5 5 5 
Physical illness 4 3 6 
Too few social activities 4 2 6 
Too little participation in Union 4 I 6 
Stress of examinations 3 I 5 
Too much sport 3 3 3 
Lack of confidence 3 3 2 
Too much activity in Union 3 4 i 
Unsuitable companions 2 2 o 
Inadequate library facilities 2 3 p 
Insufficient discussion with students 2 I E 
Dislike of university life 2 i 3 
Effects (physical) of living in town 2 I à 
I I o 
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3. COMMENTS AND EXAMPLES 

A few examples may be given to facilitate the interpretation of 
some of the items in Table 2. 

The “place of residence" refers to living in university or college 
halls of residence, in lodgings, with relatives, in a flat, or at home 
with parents. In the replies the objection was most often made that 
there was not enough privacy for working. Typical comments were: 
"It was impossible to work because the wireless was always on”; 
"My parents did not have the slightest understanding of what uni- 
versity work was like"; “My mother kept fussing about my working 
too hard and bringing me cups of tea". 

Students living at home often complained that they felt too much 
cut off from university life. Some indicated also that living at home 
prevented their achieving the independence which they felt they 
wanted. Only four respondents were dissatisfied with living in college 
halls. Fifty-three regretted having lived at home as students, and 
twenty-six regretted having lived in lodgings or a flat. Entries were 
not recorded under this heading when it was apparent that the ob- 
jection to the place of residence was only due to distance from the 
college—the entry then being made under “Travelling time". 

A lengthy journey to and from the university was one of the things 
which were most emphatically reported as being irksome and depress- 
ing. Both Dale (4) and Mountford (5) have referred to this problem 
and recognised its importance. In the present research this complaint 
produced some surprising admissions. Many students journeyed one 
to two hours to reach the college. One wrote that he travelled over 
120 miles a day. Few of the students who lived more than about half 
an hour's travelling away from the college failed to mention this as 
one of their chief difficulties. Here are some of the comments: “ 
only wish I hadn’t had to travel daily in the rush hour. I got home 
exhausted and feeling only like listening to the wireless instead of 
working"; “It was a relief when I had no lectures to stay home an 
not have that journey”; and, “The only real difficulty was travelling 
to and from college". 

The criticisms of the teaching staff generally referred to what wa$ 
felt to be a poor standard of lecturing. Remarks such as, “Apart from 
one or two, they just couldn’t teach”, appeared about a dozen times- 
Very often it was clear that a respondent was using good school 
teaching as a standard against which to judge university lecturing- 
Other criticisms were more specific: “One lecturer could never be 
heard beyond the second row”; and, “Lecturers always seemed to 
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assume we knew more than we did. To me it just sounded as if they 
were showing off." One of the most recurrent themes expressed the 
feeling that lecturers were "interested in research but not in the 
students". This sort of remark appears about as frequently in the 
graduate group as in the failed group. Almost half the graduate group ' 
(and a few from the failed group) describe the teaching staffs as being 
very easily accessible and helpful. Some of these, indeed, mention 
the lecturers’ interest in research, but far from complaining about it 
remark that they found it stimulating and valuable to themselves. 
About 13% of the ex-students said they had not had enough 
money, and there were apparently a few very marked cases of hard- 
ship. It is not possible to tell how far any of these may have been 
exaggerated, but at least some students were very definite that they 
had to live in lodgings on grants of^/290 a year and received nothing 
from home; and some wrote that they were obliged to earn money 
in the evenings and at the weekends during term, as well as to take 
employment in the vacations. Generally speaking, however, the 
complaints were fairly mild and hardly amounted to real handicaps. 
The following is a typical example: “I could have had a more 
interesting life if I'd had a little more money. I might have mixed 
with more people. As it was, I had to be conscious of every sixpence 


» A few students from the graduate group specifically recog- 


I spent. 
? had been a positive factor 


nised that having “no worry about money 


in their studies. 
Too many students appeared to have chosen to study the wrong 
discovered, too late, what subjects they 


subject. Sometimes they | 
would have preferred, though more often they admitted never having 
been strongly attracted to any particular area of study. Others 


claimed that they had wanted to take a particular subject but had been 
advised—at school, or at home—to take another. For example, one 
woman student wrote, “My headmistress thought I should take 
classics, so I did. I never really liked it.” A medical student, who 
had wanted to be a schoolteacher, said, “My parents were very keen 


I should become a doctor.” ; e NE 
he many distractions of university life 


The risk of succumbing to t 
oo great for many students. One 


(and of life in London) was clearly t any $ ; 
wrote, “I was always idling in the Students Union, just chatting.” 


Other comments are similar: “I went to theatres far too many times 

in the term, and to all the dances”; and, “I liked to go out drinking 

—always thought I could work later on.” 
There were some rather more posi 


tive occupations, also time- 


136 EDUCATIONAL REVIEW 


consuming to the detriment of work (e.g. Table 2: “Outside Activiti- 
ties”). One student said he played chess “at least three hours a day”. 
Many continued to attend various associations, church societies, or 
social clubs near their homes. 

There were many students admitting to various kinds of psycho- 
logical difficulties, including sex difficulties. Many more showed 
clearly, but indirectly, that they suffered these handicaps, but follow- 
ing the rule of only recording explicit comments they are not included 
in the totals. This kind of remark appeared frequently: “I had a 
pathologically intense sense of inferiority” (This person had psycho- 
analytic treatment on leaving the college halfway through the second 
year); “I was twenty-two when I came up to college and had hardly 
ever spoken to a girl”; and, “I found it worrying being in the com- 
pany of women”. Others reported difficult love affairs which kept 
them depressed or anxious for long periods. All five students who 
married during their period of residence, spontaneously reported 
feeling more stable and more efficient as a result. 


4. ADDITIONAL RESULTS FROM THE GRADUATE GROUP 
Many of the students from the graduate group gave, in addition, 
an account of the reasons which they felt had contributed to their 
academic success. Altogether 132 questionnaires were analysed, 


giving a total of 21 different reasons. ‘These are summarised in 
Table 3. 


TABLE 3 
FREQUENCY TABLE OF REASONS GIVEN AS CONTRIBUTING TO ACADEMIC 
Success 

(The figures are percentages of the total number of persons in this group) 

Graduate Graduate 
Reasons given Group Reasons given Group 
(N=132) (N=13? 
0, hy 9 

Staff and teaching 45 Discussions with students 

Place of residence 36 Lack of worries 

Hard work 29 Outside activities 

Interest 


r 19 No anxiety about money 
Efficient study methods 14 Good school preparation 
Good choice of companions 10 Social life 

Sport s 3 8 Wish to please parents 
Ability; intelligence 7 Competence at one subject 
Sex relationships 7 Fear of failure 
74 
6 
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Good health rele 
Determination 
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Comparison of Table 2 and Table 3 shows that some of the reasons 
which figured high up in the list of handicaps and difficulties are also 
frequently mentioned among the reasons for success. This is true of 
comments about teaching, and about place of residence. Regarding 
place of residence, “Living at home" is again mentioned more fre- 
quently (29 cases) than lodgings (14 cases) or college hall (5 cases). 

There are altogether 16 items which some students considered 
were handicaps but which others felt had contributed to their 
successes. Some of these have, of course, opposite meanings in the 
two lists (e.g. "Inefficient study methods", and "Efficient study 
methods") but nonetheless they refer to precisely the same kinds of 


factors. 
5. CONCLUSION 


tion of the findings reported above is naturally 


The interpreta! h 
restricted by the limitations of the data, which amounted to unveri- 
fied subjective impressions given retrospectively. Ultimately one 


should be concerned with establishing more firmly and objectively 
the basis of such dissatisfactions as were spontaneously expressed in 
reply to this questionnaire. It is also necessary to assess objectively 
their relative importance as handicaps to successful study. 

A dissatisfaction, however, need not only be judged in terms of its 
basis in fact. The value of the present research is mainly to give 
some information about the ways in which students view the problem 
of inefficient study and the ways in which they consider their com- 

o be vulnerable. In this connexion the close 


petence as students t r E 
agreement between the reasons given by the failed and the graduate 


groups, and the similarity between the items listed as handicaps and 
those listed as advantages, are particularly relevant. They appear to 
reveal at least some of the features of an undergraduate environment 
which are experienced by students as being dominant, and in terms 
of which they structure their views of themselves as students. 

For example, one of these is teaching. The students who com- 
plain about the standard of lecturing, like those who praise it, are 
showing thereby that they view themselves as pupils who have come 
to be taught. (It is interesting that the complaint was never made that 
the work was too hard—only that it was poorly taught.) This view 
is, of course, completely justified, but it is neither inevitable nor 
inescapable. Recent interviews with students have showed that some 
— comparatively few—consider lectures almost as incidentals to their 
study. However, 4 student who very largely considers his role to 
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be that of a member of an audience will probably be more affected, 
favourably or unfavourably, by the quality of the lecturing than if he 
considers attendance at lectures merely to be one of the means of 
study at his disposal—similar to, and on a par with, reading privately 
and writing essays. 

To take another example, it may well be that the “place of resi- 
dence” (particularly living at home) assumes special importance in 
quite a high proportion of cases because it represents acceptance of 
or conflict with parental influence, this being a problem which would 
be outstanding for a great many adolescents. And apart from certain 
cases of truly intolerable lodgings or home conditions, a student 
would feel that where he lived was favourable or unfavourable to 
study largely—if not only—in accordance with the personal adjust- 
ment already achieved by himself in relation to the family group- 

Interpreted in this sort of way the questionnaire replies suggest 
that the main subjectively outstanding features of the undergraduate’s 
world may be fairly few. Roughly the same sorts of items are singled 
out for mention as handicaps and as advantages, and successful 
students have roughly the same complaints as failed ones. 

The lists of items obtained here need not, of course, be considered 
exhaustive. More research is needed to discover what in fact the 
main pivots in a student's existence are likely to be (6). This amounts 
to discovering more about the ways in which undergraduates view 
their responsibilities and functions as students. It amounts also to 
seeing, in comparable terms, what are the implicit expectations that 


academic staffs and undergraduates may have about their reciprocal 


relationships. 
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* THE ROLE OF T. H. HUXLEY IN THE 
DEVELOPMENT OF UNIVERSITIES 
IN THE NINETEENTH CENTURY 


by CYRIL BIBBY 
Principal Lecturer, College of St. Mark and St. John 


ue lifetime of T. H. Huxley, from 1825 to 1895, spanned the 
great period of university reform in England and university 


foundation throughout great areas of the western world. One 


of the generation which first saw science given some proper place in 
university studies, himself not only a scientist but a deep thinker 
about education and a most skilful educational politician, Huxley was 
able to play a greater role in university development than has usually 
been recognised (1). 

In the middle of the nineteenth century, both Oxford and Cam- 
bridge were slowly emerging from a century of near-slumber, but 
their atmosphere was still one to stifle a young iconoclast like 
Huxley. Not surprisingly, he turned down tempting offers and stayed 

in his London laboratory; but, acting through friends and pulling 
every string to which he could lay finger, he exerted a considerable 
( influence on both the ancient universities of England. Already in 

1860, the year in which he trounced the Bishop of Oxford in the 

great Darwinian debate, Huxley had secured the appointment of the 
Rolleston to the newly instituted Linacre Chair of 
Physiology, and through him he was able to influence the conduct of 
s and the selection of a new professor of botany. 
ley’s doing that E. R. Lankester 
| College and so made another 


» physician George 


science examination 

Then, in 1872, it was 

was elected Biology F : 

channel into Oxford for the influence of his master. By 1888, when 

the Linacre Chair again fell vacant, Huxley was powerful enough to 

mobilise such support from scientists as to secure Lankester’s 
e Archbishop of Canterbury, 


appointment against the wishes of th b 
Acting in this way behind 


who wanted the post for his own cousin. 
he limelight of official position, through 


the scenes rather than in t ial pc 
the years he chose a Biology Fellow for University College and 
another for Merton College, supported G. J. Romanes in securing a 
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new biological laboratory, helped E. B. Poulton to gain the Hope 
Chair of Zoology, and was one of those who brought J. J. Sylvester 
back from America to be Savilian Professor of Geometry when the 
religious test which excluded Jews was abolished at Oxford (2). 

Much the same tale can be told of Cambridge. It was at Huxley’s 
urging that Trinity College in 1870 founded the Praelectorship in 
Physiology, and it was his nominee Michael Foster who was appointed 
to it. Through Foster, Huxley’s influence was channelled to Cam- 
bridge science, as it was later when he chose the brilliant young 
biologist F. M. Balfour as a Trinity Fellow in 1874 and Adam 
Sedgwick as another Fellow of the same college in 1880. Later, he 
was appointed an elector to the Cambridge Chairs of Physiology, 
Anatomy, and Zoology and Comparative Anatomy (3). 

However, Huxley’s interventions at the two ancient universities 
of England were by no means confined to the staffing and develop- 
ment of the science departments. At Cambridge he was one of those 
who in 1878 attempted to remove the requirement of compulsory 
Greek in the Previous Examination for all who wished to take an 
honours degree, and his letter to the Vice-Chancellor was unquestion- 
ably the most cogent of those submitted; he was, too, one of those 
who sought in 1880 to persuade Cambridge to admit women to sts 
degrees: the fact that so many years were to go before the university 
gave effect to either of these reforms is a testimony to the power 0 
entrenched conservatism. At Oxford, also, there was opposition to 
change, but Benjamin Jowett and Huxley and their allies succeeded 
in removing Latin and Greek as compulsory elements in the degree 
course (4). And when, having initiated the Merton Chair of English 
Language and Literature on the recommendation of the Commission 
of 1877-80, Oxford proceeded to appoint a philologist to it, Huxley $ 
Voice of protest was perhaps the most powerful of those raised (much 
more so than that of Matthew Arnold, for example) and he was thus 
partly responsible for the establishment in Oxford of a Final Honour? 
School of English Literature (5). 

With the universities of Scotland Huxley had more official co?” 
nexion, being very nearly elected Rector of St. Andrews in 1972: 
being Rector of Aberdeen from 1872 to 1875, acting as Professor © 
Natural History locum tenens at Edinburgh in 1875 and 1876, and 
being a member of the Royal Commission on the Universities © 
Scotland from 1876 to 1878. The detailed newspaper reports of the 
two rectorial election campaigns show that Huxley’s candidature 
acted as a focus for the students’ discontent with ancient university 
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ways and for their determination to press not only for adequate 
science teaching and the improvement of medical education, but also 
for university reform generally: they also show how bitter was the 
odium theologicum attached to “Darwin’s bulldog" and testify to the 
prestige which Huxley must have had to win in the face of Presby- 
terian orthodoxy (6). At Aberdeen, Huxley broke with the custom 
that the Rector was a merely decorative officer and pressed actively 
for religious toleration, the removal of compulsory Greek for medical 
students and its replacement by a modern language, the more efficient 
organisation of the medical course, and the admission of the sciences 
to the university on equal terms with the arts; and, although none of 
these reforms was completed during his three years as Rector, the 
ground he broke brought forth fruit in the years that followed (7). 
And, even at Edinburgh, where he held no such position of prestige, 
Huxley managed to get some of his protégés into university posts and 
to apply some pressure towards the reform of the curriculum (8). 

Meanwhile, as the older universities of the two kingdoms slowly 
came into line with the times, Huxley applied himself to the new 
universities growing up elsewhere. In manufacturing Birmingham 
he delivered the 1880 inaugural address at Sir Josiah Mason's Science 
College, but much more important was his connexion with Owens 
College in industrial Manchester. Recognised by its 1870 Act as the 
embryo of a future university, the reorganised Owens College had 
Huxley as one of its Crown Governors and a member of its Council 
from the start. He urged that history and literature and the creative 
arts should not be neglected in a one-sided pursuit of science, and 
especially commended the close propinquity of the faculties of arts 
and sciences. Typically, he pressed for the more methodical teaching 
of science, was partly responsible for the establishment of the chair 
of physiology, had a hand in the appointment of the first professor 
of anatomy, opened the fine new medical school buildings in 1874, 
and was one of those who were present when in 1880 Owens College 
metamorphosed into the Victoria University, parent of several of the 
provincial universities of England (9). ; 

Across the water in Ireland, Huxley also had a finger in several 
pies. He lectured at Dublin's ancient Trinity College, and he secured 
the appointment of J. Cleland as professor of anatomy and physio- 

Queen's College and of C. W. Thomson as 


logy at Galway's newer . 
professor of botany at Dublin’s Royal College of Science. Moreover, 
as a member of both the 1866 Royal Commission on the Royal 


College of Science for Ireland and the 1868 Commission on Science 
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and Art Instruction in Ireland, Huxley had a say in settling the 
general shape of Ireland's university structure (10). 

Over wider seas, too, his influence stretched. Agassiz of Harvard 
and Haeckel of Jena and Kölliker of Wurtzburg and Dohrn of 
Naples were in touch with him over many years; von Baer of St. 
Petersburg and Dorpat, van Beneden of Liège and Louvain, Brown- 
Sequard of Paris, Carus of Leipzig, were all in correspondence; in 
the University of Calcutta his Science Primer was a prescribed text, 
in the University of Riga a lecturer wanted to translate it into Russian, 
others of his books appeared in French and German and Hungarian 
and Portuguese and Polish. The new Johns Hopkins University at 
Baltimore called on Huxley to deliver its inaugural address and to 
provide its first professor of biology—and, just as H. N. Martin 
transplanted Huxley’s methods to Johns Hopkins, so did H. F. 
Osborn to Princeton and others to the State University of Minesota 
and to the great Peabody Museum at Yale. One ex-pupil, Enrico 
Gigliogli, bore his master's influence to the University of Casale; 
another, Charles Gould, bore it to Singapore; T. J. Parker to New 
Zealand; others, no doubt, we know not where (11). 

It was, however, with the colleges and university of his own great 
metropolis that Huxley was most intimately connected. He was one 
of the Governors of London's secular University College and had 4 
good deal to do with the establishment there of the Jodrell Chairs of 
Physiology and of Comparative Anatomy and Zoology; he supporte 
the University of London Extension movement to take lectures of 
university quality to the general public; he was a leading light 1n. 
the movement to provide for the proletariat of East London that 
“People’s Palace” which grew into Queen Mary College. More 
important, it was he more than any other man who was responsib - 
for fostering the growth of the Government School of Mines into 
the great Royal College of Science; he as much as any who saw tO x 
that the funds of the wealthy city guilds were applied to the financing 
of the City and Guilds College; and so, if one man could be selected 
as the builder of the great Imperial College of Science and Tech- 
nology formed by the fusion of these three institutions, that 07° 
would be Huxley (12). 

T ai M sper of London itself during Huxley's lifetime Pe 
nore than an examining body, but by its examinations it wielde 
great influence Over university education throughout the impe? 
I2 aues in physiology and anatomy and zoology for som 
» ried to make even examinations an instrument 
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scientific education; the improvement in the university's medical 
requirements (which set the pace for medical schools throughout the 
kingdom) was due largely to his influence; he was among those who 
secured the institution of degrees in the natural sciences. From 1883 
he was a Crown Fellow and Governor of the University of London 
and he played a key part in the movement for the reform and re- 
organisation of the university as an effective teaching body. The 
many committees which sprang up, representing the university 
and the various metropolitan colleges and the professoriate, present 
a tangled pattern of conflicting hues; but, running straight through 
them, the strong line of Huxley's influence can be clearly discerned. 
Huxley did not live to see the new University of London, a university 
in the fullest sense, but he had had much to do with its conception (13). 

Thus, though not usually counted among the great university 
reformers, T. H. Huxley in fact accomplished by indefatigable 
string-pulling much more than many others did by the normal 
occupancy of official positions. Wide awake to the changes already 
taking place in society and percipient of those yet to come, he saw 
how universities needed adaptation if they were to cater for new 
needs and yet not lose their ancient virtues. He has a secure place in 
the history of university development during the nineteenth century. 
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BOOK NOTICES 
SECONDARY CURRICULUM 


Groncr Z. F. Berepay and Josep A. Lauwerys (eds.): The Year Book 
of RA 1958. The Secondary School Curriculum (Evans, 1958, 
3s. 
Amupst the controversies about what kind of secondary schools children 
shall attend it is salutary to learn that much thought is being given to what ~ 
children shall be taught in these schools. Everywhere there is change, with 
every country examining whether the education it gives its children is the 
best for life in the modern, technological world. Because Russia gives its 
pupils so much mathematics, science and foreign languages, is it necessary 
for all others to follow suit? Although the final answer will not be found 
in its pages The Year Book of Education for 1958, with the sub-title The 
Secondary School Curriculum, will encourage all connected with education 
to experiment. It deals in five sections with the secondary school curri- 
culum—Its Tradition; Aims and Objectives; The Curriculum in the 
Educational Pattern; The Influence of Social Circumstances; Theories of 
Education and Curriculum Reform. Its chapters, written by specialists 
from eighteen countries in all parts of the world, emphasise what is usual, 
not what is unusual. It concentrates on the secondary school stage because 
it is here that the rapidly changing economic scene has its greatest impact 
on schools. 
Before any reform in the curriculum can take place the teachers’ co- 
operation is essential; not enough emphasis is placed here on how this can 
be achieved. But each writer shows he is aware that education is now a 
major social problem. Writers from different countries try to put forward 
their aims of education in the light of the emergence of a changed social 
order and of the great advance in scientific and technical knowledge. One 
of the most encouraging signs is that throughout the volume it is made 
clear that fuller knowledge of how a child learns is the best guide to 


curriculum reform. ; " T 
pters examine the aims of education. 


Some of the more stimulating cha n 
The writers agree that democracy to-day demands that its peoples shall 
be scientifically literate, technically skilful and socially intelligent. All see 


the curriculum as an instrument to achieve these aims, but there is by no 

means uniformity. While individual headmasters in England retain the 

greatest influence on what shall be taught in their schools, in Russia the 

demands of society dictate the curriculum. Similarly, in China it must 

serve the people by helping to build socialism. Israel enforces a state 
145 
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curriculum in the hope of integrating quickly its many different racial 
communities. America, with its emphasis on freedom inside the school, 
includes wide general study with vocational work. The difficulties in 
planning curricula are shown best by the efforts of some of the new coun- 
tries which have grown to nationhood since the last war. Ghana is an 
example, wondering what to take from the past and yet anxious to give its 
children what is vital for a technological age. $ 

It is encouraging to note that England is not lagging behind in planning 
the curriculum. The emergence of the ninth examining board is shown 
and the work of many secondary modern schools in moving towards 
vocational studies on scientific and technological lines is examined. But 
perhaps the most interesting factor that emerges from this lengthy volume 
is the importance of the teacher-child relationship. In most countries and 
in all kinds of schools it is being more and more recognised that, to achieve 
an effective curriculum, planners must begin from the learner’s point of 
view. It is the pupil who should dictate the ultimate curriculum decisions. 
The training of teachers should place much more emphasis on the under- 
standing of children’s needs. 

The Year Book, with its forty-nine chapters, offers no ready-made 
solutions to our problems but will serve as an excellent reference book for 
those who wish to keep abreast of what is happening in curriculum- 
planning throughout the world. H. C. HoNEYBONE 


PUPILS' THINKING 


B. INHELDER AND J. PIAGET, The Growth of Logical Thinking from Childhood 
to Adolescence (Routledge, London, 1958, 325.). ES 
J. S. Bruner, J. J. Goopnow and G. A. Austin, A Study of Thinking 
(John Wiley, New York, 1957, 44S.). 
R. W. Youna, Lines of Thought (O.U.P., 1958, 8s. 6d.). 


THESE books represent three quite different ways of dealing with the prob- 
lem of thinking. The first is a study of the fundamental thinking OP o 
tions carried out by Pupils between the ages of 7 and 1 5 when they a ë 
confronted with science experiments requiring inductive and deductiv" 
reasoning for their interpretation, The theoretical schema of operation 
used is that developed by Piaget. 

The second book touches similar ground in dealing with the problem 
of categorising and describes the strategies by which the particular die 
are combined and sifted in order to form concepts. It opens up 4 a 
technique for investigating thought processes. 

The last book does not aim to explain thinking but “to give 
formers some training in independent and responsible thinking”. J 
; valuable objective in these days of overloaded specialism in the $ 

orm. 


The Growth of Logical Thinking is not a book for the beginner. It 15 


sixth 
his 15 
ixth 
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however, a first-class monograph for the serious student of Piaget's work. 
It studies the problem of logical judgment over the primary and secondary 
school years and this gives it added value to the advanced research student 
in education. Before embarking upon it, the reader will do well to look 
again at Piaget's small book Logic and Psychology (Manchester University 
Press, 6s.), studying in particular Chapter II and W. Mays’ short intro- 
duction on Piaget's system of logic; this may be followed up by the useful 
translator's introduction by Anne Parsons to the book under review. The 
would-be reader will then be prepared for the main work, which consists 
of a series of "science" and "probability" experiments conducted by 
Inhelder and designed to test various levels of logical thinking. Piaget 
contributes a discussion of the results of each experiment in terms of 
the symbolic logic he has devised to describe the operations of children's 
thought. 

'The experiments chosen and the results obtained by asking children 
to carry them out and explain their consequences are very impressive. 
Teachers of science will recognise the erroneous responses, interpretations 
and constructions that they meet so often in the lower and middle school 
science lessons of secondary schools. This empirical part of the work is 
very authentic and convincing. 

In order, however, to grasp its theoretical significance in terms of the 
Piaget model, the reader must be clear about one important suggestion 
regarding the adolescents logical thinking. This is the change in quality 
of the thinking, described in Piaget’s terms when the child passes from 
the stage of being able to carry out “concrete operations” to that of being 
able to carry out “hypothetico-deductive reasoning". : 

At the stage of “concrete operations” the young experimenter, from 
seven years of age upwards, is able to compare classes of events, such as 
angles of incidence and angles of reflection, or deflections of rods with 
weights and lengths. He is able to serialise the events in the two classes. 
He is able to correlate them. He is able to set up practically the experi- 
mental conditions necessary for certain results. But he does not seem 


capable of formulating hypotheses or propositions concerning the effect of 
one variable upon anot y other relationship between 


her, or concerning an 
two variables. Nor is he a h hypotheses in a systematic 


ble to test out suc 
way. This final stage of propositional thinking is reached only towards 
14 years of age. 


rasped this difference in the quality of 
Ce geo see he best from Piaget's theoretical 
ts nor from the last chapter on 


der has clearly g 


the pupil's reasoning, he will not derive t 
discussion on the results of the experimen! 


a inking. 

rw M is also a work primarily of value to the research 
worker. The close similarity to Piagets suggestions shows regularly 
through the discussion, but the authors place their work more clearly in 
the setting of contemporary theories of learning and cognition. 
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A series of experiments is described in the main body of the book, 
designed to show how concepts are attained. Arrays of abstract and them- 
atic items are presented, each embodying three or four different categories: 
colour, shape and number in the case of the former and sex, apparel and 
mood in the case of the pictorial themes. Various types of strategy, by 
which the thinker attains given concepts, embodied in items chosen by 
the experimenter, are brought to light under various experimental condi- 
tions. An interesting appendix by R. W. Brown on linguistic categories 
provides examples of the processes described earlier. 

There seems possibly a link with Piaget’s theory in that more mature 
subjects reveal a more co-ordinated pattern of testing of hypotheses. This 
applies also to the scanning strategies revealed by Bruner, Goodnow and 
Austin. There is a similarity between their methods and the experiment 
described by Inhelder and Piaget in Chapter 6 of their work. 

The book as a whole is a first-class piece of experimental psychology 
and adds to our knowledge of the psychology of thinking. It is a valuable 
complement to Piaget’s work to which it is superior in the way the problem 
is related to current trends in psychology. It is less directly applicable to 
school work but should be studied by research personnel working n 
thinking and reasoning problems and by teachers especially interested 1n 
how the minds of their pupils function in problem situations. in 

The author of Lines of Thought makes use of material from all the E 
branches of human intellectual activity and deals with linguistic and logic : 
difficulties. Although this book has not the pretensions of the first tW 
publications, it can be read by the research student in conjunction x 
them, as many of the exercises given illustrate very well the points Inoue 
particularly by Inhelder and Piaget. dis- 

As a teaching aid, designed to make sixth formers a little more T 
criminating and critical in relation to all the material they read, this pa ry 
has a very useful part to play and can be strongly recommended. T de 
sixth former, no matter what his specialism, should go through al 
passages and exercises. ad pert 


THE THREE-YEAR COURSE 


W. F. Morey, R. Gourp, W. P. Arexanper and W. R. Nim 
Three- Year Teacher Training (Methuen, London, 1958, 3S- 6d.) 


As Sir Ronald Gould says in his contribution to these lectures, give” g 
College of Preceptors, “the three-year course has been discusse? * | this 
often that, possibly, there is little new that can be said about it”, n 
publication manages to be stimulating, controversial and construct jne? 


Canon Fenton Morley deals with the purpose of training and ex 10. 


the relationship between the modern environment and educatio? a aio? 
particular, teacher training. He thinks there is some danger that edu 


gs 
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will become divorced from reality, “more concerned with the transmission 
of culture than the development of culture, shaped to meet the needs of a 
pattern which has ceased to exist”, but also warns against the opposite 
danger, a too ready willingness to be deflected from our ends by transient 
pressures. Teacher training, he feels, must take into account such im- 
portant trends as the lengthening of school life, the changing effect of one 
stage of education on another, secondary on junior, university on secon- 
dary, the demand for better scientific and technical education, the advent 
of television, the need for education for leisure and for better personal 
relationships. Although the forces within modern society discussed by 
this contributor seem to the reviewer to be of unequal importance for 
teacher training, it is very salutary to be reminded of them, for the tempta- 
tion to forget the world of 1968 in solving the conundrum of which main 
courses to set up in each college, and which particular shortage of teachers 
to supply next, is very great. 

The theme of the relationship of training to environment is taken up by 
Sir Ronald Gould, who is especially concerned with the relationship of 
the training of teachers to the unity of the profession. After detailed dis- 
cussion of the possible roads to that goal, he makes the point that we must 
end the dichotomy between the teacher in the secondary grammar field 
who is expected to be something of a scholar but may be trained or un- 
trained, and the teacher in the primary or secondary modern school who 
is not expected to be a scholar but is always trained. 

The reviewer thinks that, in the best training colleges, stress is laid not 
on training, in the narrow sense, but on the relevance of scholarship to 
education, and that this is precisely why some training college students 
appear to have thought more deeply about their subjects than some gradu- 
ates, although the degree course may have been much more extensive. 
No-one could disagree with Sir Ronald’s conclusion, however, that the 
teacher of the future should have both scholarship and training. 

Dr Alexander has usually some root and branch proposal and he cer- 
tainly has one in this lecture. There is little doubt that his ideal, the four- 
year course for all teachers, is the goal to aim at, whether we organise it as 
he suggests, or not. It seems clear, too, that the typical college of the future 
will be much larger than at present, even if, though already habituated to 
the idea of a college of 500, We still blench at one of 1000. However large 
the college, the important point is to see that the small groupings within it 
are genuinely effective, and that the merits of a rural community and a 
specialised contribution are fully considered before sweeping changes of 

are made. Dr Alexander’s great 


“urbanisation” and “generalisation” r ; 
virtue is that he is not afraid to ask for a generous policy and to remind us 


that what we ask is not revolutionary in comparison with the importance 


of the work in hand. 
The last lecture in t 
understanding of the genu 


he publication is by Professor Niblett, whose 
ine progress made by many training colleges, 
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especially in the last decade, is very welcome. Under the title “Ideas and 
Reality in Teacher Training" he deals with such matters as the qualities 
and qualifications of entrants, the quality and flow of staff, the maturity 
of students and the relevance of the pattern of college life to some of 
these issues. He discusses the programme of the three-year course in 
more detail than the other contributors, and lays stress on the need for 
time to think. He plans a suitable allocation of time for a secondary 
student but, in the opinion of this reviewer, rather begs the question by 


avoiding the more difficult problem of how to safeguard the time of a j 


primary student with a wider spread of curriculum courses, or of a student 
taking a practical subject with its inevitably heavier time-table. , 
To some extent the assumptions of these lectures are already uncertain. 
Can one, for instance, with increased numbers of teachers to supply, be 
quite certain that the entrants to the enlarged training colleges are going 
to be so much better than they have been in the last few years? Will 
sufficient well qualified staff be available to man the colleges? Many colleges 
have moved much further from the “lecture” pattern than is here supposed: 
itis our nomenclature rather than our practice that is out of date. We have 
also gone a long way towards making our colleges places in which students 
can become mature persons. Both these kinds of progress have only been 
possible because of devoted work by the staffs of colleges, so that eid 
securing of an adequate staffing ratio, and a high proportion of residen 
staff to enrich and vary the character of the college community, is vital to 
the success of the three-year course. Neither of these issues is going tO E 
won without a hard struggle. If we must choose between economising 0D. 
the building programme and the teaching force, let us not make that 
common modern mistake and choose the buildings, but assert our belie: 


in the value of our product, and vote for the human material first. 
J. D. BROWNE 


TECHNICAL EDUCATION 


n 
SrEPHEN F. Corcrove, Technical Education, and Social Change (Alle 


& Unwin, London, 1958, 25s.). h 
s the 


Tue history of technical education in England reflects at many point der^ TH 


changes in social structure which have taken place since 1824. Tous ake 
stand what is happening in the technical college of to-day we must t t 
note of past history and past attitudes to education as well as P” 
pressures. , the 

Many conflicting ideas have played a part in the development af the 
technical college. The class structure, and aristocratic ideas about of 
education of a gentleman, to some extent explain the lower social wed of d 
institutions concerned both with workers' education and the teaching ; 
technology. 
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'The fact that much has nevertheless been done, though not quite 
enough, to educate the masses, is due in part to the ambivalence of the 
Christian philanthropists who were sure that the workers s/iould be educated 
but could not believe it right that they should be encouraged to seek the 


highest status. 

_ Without an appreciation of su 
instance, the well-known Regent 
for consideration as one of the ne 
why the Lord President’s Advisory Council on Scientifi 
member representing the technical colleges. 

No social history of technical education, as such, exists; relevant facts 
and comment are buried in tomes dealing either with education in general 
or specific colleges in particular. To some extent the book under review 
fills this gap although the title does not suggest that this was the main 
intention. The title, in fact, raises expectations which the content, dis- 


appointingly, does not fulfil. 
The first twelve chapters out of a total of thirteen cover the factual 
historical background of the technical colleges of this country. Dr Cot- 


grove has dealt faithfully with the literature and quotes not only from the 
historians but from many official reports and papers, a list of which fills 
nearly five pages of bibliography. Inevitably there are some errors which 
will seem more important to those in the colleges than to other readers. 
For example, the White Paper advocated eight to ten colleges of advanced 
technology, not twenty-four. Eight are already designated. 

The book is negative in tone and also suffers, like some Royal Commis- 
sion reports, from the disadvantages of hindsight. Emphasis is placed on 
the neglect of this and the failure of that rather than on the efforts of those 
struggling to improve the status quo. For example, the author deplores 
the fact, shown by the ‘Acton Society survey and other studies, that very 
few of the managerial posts in British industry are occupied by science 
and technological graduates. The other side of this picture is that 50% 
of the managers in the Acton Society sample came up the “hard way” 
and this drive on the part of British workers to “better themselves” has 
been an important and positive aspect of our educational climate. The 
contrast between Dr Cotgrove’s attitude and that of Lowndes in The Silent 


7 ion i marke 

E po msi used “to obtain additional information about 
students attending technical college courses". No copy of it is given but 
the nature of some of the questions can be gleaned from tables in Chapter 9. 
882 replies were obtained from samples of students at Regent Street and 
Woolwich Polytechnics. The choice of these two colleges seems un- 
fortunate even though the author is aware that they are untypical. Regent 

on and the chemistry and engineer- 


Street Polytechnic is a unique instituti 
SS ised by London University for 


ing departments of Woolwich are recogni Lo ty | 
the award of internal deg: herefore is, in some ways, similar 


ch factors we cannot understand why, for 
Street Polytechnic did not in fact qualify 
w colleges of advanced technology, or 
c Policy has no 


rees. Its status t 
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to that of a university college, so that questions relating to the students’ 
choice of a technical college rather than a university throw little, if any, 
light on student attitudes to technical colleges in general. 

After so much labour it is perhaps churlish to suggest that it is just at 
this point that the sociologist’s work needs to begin. Reviewers are prone 
to tell authors that they have written the wrong book; in this case the 
reviewer will merely ask the editors, Ruth and David Glass, for a further 
volume on the subject of technical education in their series, Studies in 
Society. For these first 185 pages, though essential homework for the 
social historial, cannot in the nature of things be expected to reveal 
anything new to those intimately concerned with this work. 

The last chapter of twenty pages, The Technical Colleges and the Social 
Structure, attempts to come to grips with the problem. Dr Cotgrove 
states that the purpose of his study is “to provide data relevant to policy”. 
This data includes discussions on the linking of wages and salaries to 
qualifications, the introduction of more full-time training for technicians, 
the need to influence the status of scientific studies in schools, and the 
award of a degree to technical college students who reach degree standard. A 
He is aware that such proposals “would be met with strong opposition”. 

The fact is that such proposals have been and are being met with com- 
plete opposition. "Trades unions will not reconsider wage structures in 
such terms, and the universities have successfully opposed the awarding 

of a degree for courses of study expressly stated to be of honours degree 2 
standard. This has resulted in cumbersome regulations which allow the 
technical colleges to have awards of their own but ensure at the same time 
that their status will be inferior to that of university degrees. 

What we need from the sociologists is an examination of these resist- 
ances and the reasons why they are a particular affliction of the Englis 
educational scene. Why is it that the title “professor” is so sacrosanct 0n y 
in England? Why is it possible for Zürich, Eindhoven and other continent- 
al cities to have technological institutions with university conditions, bU 5 
so impossible for England? How is it that other countries manage y? 
"afford" so much more full-time further education than we can? 

It is not enough to document the facts and hope for rational reform: 
Panic measures have been taken at various times because of the fear of thé 
industrial supremacy first of Germany and later of Russia. But they ba? ~ 
never yet been whole-hearted. The threat subsides, forthright action 
be avoided and only the fear of Technology remains. We have not Je 
learned that to deny status to those upon whom we depend for surviv® 
is dangerous and that the right motive for educational advance is not ^* 
of foreigners but a concern for our own countrymen. 


The data relevant to policy is there but the resistances are still winning: 
Can the sociologists help? 


Ern, C. VENABLES 


— 
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Joan Russert, Modern Dance in Education (Macdonald and Evans, 
London, 1958, 11s. 6d.). 

Jane WiwrARLs, Modern Dance. The Jooss-Leeder Method (Adam and 
Charles Black, London, 1958, 215.). 


Mopern dance has been firmly established in educational circles for a 
number of years but there are still certain misconceptions as to the meaning 
of this title. Some associate it with ballroom dancing, others conjure up 
vague and somewhat embarrassing visions of “expressive movement". 
This state of bewilderment may be partly due to the lack of printed matter 
available. Indeed the bulk of literature on this subject emanates from 
America where the title embraces a variety of approaches, whereas in this 
country modern dance is associated almost exclusively with the work of 
Rudolf Laban. These two publications should do much to spread know- 
ledge and appreciation of this creative art; in addition both books should 
prove valuable sources of reference as they are designed to help the prac- 
tising student and teacher of dance. 

During recent years there has been a steady development of modern 
dance in schools and it has gained a particularly strong hold in girls’ 
secondary schools, where it is generally recognised as a valuable contribu- 
tory factor to all-round development. In this form of dance the child is 
encouraged to express ideas and observations in spontaneous and natural 
movement; thus scope is given for the imaginative capacity, sensitivity to 
music, and shape and dramatic feeling. This brings into play many 
aspects of the child’s personality and although this subject is usually con- 
sidered as part of the physical education programme, in many ways it has 
more in common with other arts subjects. Indeed Miss Russell suggests 
that “where there is close contact between those teaching the arts, there 
is great scope for co-operation". The growing emphasis on creative work 
in schools has provided the sort of climate in which this type of dancing 
can flourish. Although the need for “free dance” has been recognised in 
education in the past and opportunities have been given for this through 
various systems, it is only in recent years that this trend has been given 
direction by the wide acceptance of Laban's principles of movement. It 
is interesting to note that modern dance originated largely as a protest 
against the artificialities of classical ballet; this aspect was developed by 
Kurt Jooss and Sigurd Leeder with particular application to dance of the 

n educational circles where it 


theatre. Another line of development was i | 
had a liberating effect on dance work in schools. These separate lines of 


development are clearly illustrated by the two, books reviewed. Both 
books show the influence of Rudolf Laban's work in the field of movement 
but differ in approach and content; each, however, makes a valuable con- 
tribution to education at a time when there is a need for clarifying both 


ideas and methods in dance. 
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Miss Russell's book is both comprehensive and explicit in nature. She 
deals with the wider implications of her subject and yet manages to focus 
upon details of eminently practical value such as suggestions for stimu- 
lating group composition, movement themes and dramatic ideas. The 
introductory chapter gives a general background of dance developments 
in this country and the author discusses certain aspects of dance in 
present-day education, putting modern dance into its wider setting. Miss 
Russell explains what is implied in the term “movement” and puts forward 
extensive claims for its potentiality as a means of education. This chapter, 
although mainly concerned with generalisations, touches on a number © 
controversial points as, for example, the educational value of other dance 
forms such as classical ballet, national dance and English folk dance. The 
author suggests that these may be of considerable value in certain respects 
but that they have limitations from an educational standpoint because 
they lack creative possibilities. Another controversial point is that “dance 
... brings with it knowledge of states of mind and inner drives and 
moods. The psychological effect of the work is important for we are 
making a definite impact and impression upon the inner life." This state- 
ment implies a deeper knowledge of psychology than the average mn 
of dance possesses; it also implies a heavy responsibility which may presen 
a somewhat alarming prospect to the young teacher as well as to the i 
experienced. While some may dispute these claims, there is no doubt tha 
the statement of them will provoke useful discussion. 

The generalisations in the introductory chapter are substantiated by 
careful analytical observations later in the book, and for the practising 
teacher and student of dance there is much useful material, assimilate 
from the author’s own experience in education, in recreation and in SYS 
tematic studies in this field. In the section on the content of the Wo" 
Effort and Space are analysed simply and technical terms, which oe 
cause alarm to the uninitiated, are clearly defined. The short rw 
also valuable for quick reference. It may be helpful to note here that t P 
author, in defining terms, uses expressive language as befits her subjec™ 
There are also chapters dealing with the particular needs of primary ie 
secondary school children and many will find these helpful in consider 
methods of approach and progression. For the head teacher or D? r 
specialist, who is interested in the general educational value of mode” 
dance and its inclusion in the curriculum, there is much food for thous”? 
for example in the suggested possibilities of correlation with other HE 
subjects. Of particular interest is the chapter on dance for boys and m 
here, as throughout the book, we are conscious of Miss Russell's prc. 
experience of this work and the “typical programme of dance and dm 
drama", given at Worcester "Training College by a mixed group of studeni j 
is evidence of the type of creative work which can develop in this spar ty 

Many teachers find difficulty in getting the children to dance n f 
and spontaneously in the initial stages and Miss Russell suggests 4 num 
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bere m poe she has found useful in encouraging. children to move 
1 y- ese stimuli vary from the use of a variety of percussion 
instruments to the use of different visual arts, such as the children's own 
paintings or clay models of a three-dimensional nature. Many new and 
interesting ideas are set forth here by the author and she stresses that “in 
finding a wide variety of stimuli it is well to remember that children differ 
as to the sense which is strongest, and an appeal must be made to all. The 
sound, the visual picture, touch of texture or shapes, the mental image, 
the mood of movement; all should be used to give richness.” In this 
context some readers might welcome greater stress on the importance of 
music and possibly a chapter devoted to this aspect, although the short 
appendix of suggested piano music and gramophone records should prove 
helpful to those who need guidance in choice of suitable music. 

In attempting to clarify this creative art in print the author has set 
herself a difficult task, particularly since, as she herself emphasises, “we 
learn to talk by talking, to dance by dancing.” The result is a stimulating 
and much needed publication which reflects her own infectious enthusiasm 
for her subject. 

Modern Dance is another useful publication with a more technical 
approach. It is based on the Jooss-Leeder method and in this respect is 
the first text-book of its kind. Miss Winearls sets out to clarify a system 
rather than to discuss the educational and social value of creative dance; 
for this reason her book will be welcomed by teachers and professional 
dancers who require a more detailed analysis of movement and guidance 


in technique. 

The author briefly outlines current styles and discusses the position of 
modern dance in this country as compared with America, Europe and 
Japan, where professional modern dance groups are given status and sup- , 
port. She also refers to the dance faculties which exist in certain univer- 
sities and the opportunities for school teachers to continue their own dance 
education by performing with professionals. “In this way both the pro- 

and indeed the professional 


fessional and educationalist are enriched," j 
dancer is accepted and recognised as a teacher in schools and colleges. 


'The author touches on a problem of considerable significance in education 


when she alludes to the “wilde ienced by the 


rness between what is experi 
child and student in Educational Modern Dance in school and college and 
tic level 


what can be seen at top artisi in the Theatre”. Many schools 
arrange periodic visits to the ballet and undoubtedly these are of tremend- 
to be very little link 


ous cultural value in many ways, but there seems el 
between this manifestation of expressive dance and the humble strivings 


ofthe child in school. Miss Winearls asserts that the Jooss-Leeder method 
has helped to bridge the gap between dance as an educational activity and 
dance as a fully matured art of the theatre. As this seems to be particularly 


relevant to the question of educating for post-school living it is worthy of 
gest that all our geese should be expected 


Consideration. This is not to sug 
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to turn into swans, but there should be some closer relationship d 
the child's experience in school and her experience after leaving 2 peer 
The main content of the book is a detailed analysis of the principles i4 
movement, technique, dynamics, direction and design. The analysis 3 
elucidated further by Peter Krummins' drawings and by useful dms 
Although, as always with an expressive art, the setting down of p 
laws is likely to provoke discussion, a careful formulation of the Joo d 
Leeder method is of undeniable value as this system has been tried E 
tested for nearly thirty years. Many teachers will find it useful "^ 
in crystallising fundamental principles but also in providing a basi: The 
disciplined training with a view to higher standards of pio "o 
author indeed lays emphasis on the need for training and discipline Pici 
art form and deplores the amount of formless self-expression V cans E 
abounds; she asserts that the arts should also be a clearly articulated m the | 
of communication. Some exponents of modern dance may xn arly 
apparent rigidity of the training methods advocated, but it is e. d by 
established that the classification and examples given should be vion 
the individual in her own way. “Creative improvisation and Mns. 
implies more than mastery of technique." The aim is to educate t e Pe this 
whilst training the dancer. Herein lies the added oe carries 
publication, for it not only sets down a method clearly in print, bu 


: mid: : : tepping- 
us beyond to the wider possibilities of using this method as a step. 
stone to artistic achievement. 


-h T 


C. D. ROBERTS 


ive 
Com parati 
VERNON MALLINSON, An Introduction to the Study of É 


Education (Heinemann, London, 1957, 21s.). 


n 
5 ga scene ¥ 
Wiru the object of providing “a conspectus of the contemporary 


M 
” authof Hn 
matters of educational policy and practice in Western Europe den Tal 
examines education in Belgium, England, France, Germany, Ho be nation? 
Scandinavia and Switzerland in the light of what he finds to be t and dS 
characters of the countries concerned. He seeks the reasons or ems and ` 
cusses the outcomes of different approaches to common pira surve: aj 
includes comparative studies of the U.S.A. and the U.S.S.R. in jscusses j 
In his approach to the particular aspects reviewed, the autho tons 
the nature of comparative education in the setting of general E counti? 
purposes; the ways in which the national character of particular acto 
determines their educational policy and organisation; and aly \ 
geographical, economic, historical, religious, political and soc on tre” an 
have determined their national characters. A discussion bes s E » 
in the development of Progressive educational ideas in W tess ^| 
others, Rousseau and Dalcroze, Dewey and Kerschensteine!, 
and Decroly come under survey. 
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In this context, the remaining two-thirds of the book are devoted to 
studies of the aims and administration of education, the training of teachers, 
and primary, secondary, technical and vocational education in the countries 
under review. 

Diagrams to illustrate the organisation of education in seven of the 


countries are appended and there is a short representative bibliography. 
B. C. L. JAMES 


J. T. Goms, Visual Perceptual Abilities and Early Reading Progress. 
W. M. O'NzrL, An Introduction to Method in Psychology. 

The above books, reviewed in our last issue, are published in the 
United Kingdom by the Cambridge University Press. 
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books for schools 


THE MAKING OF APPARATUS FOR 
INFANT SCHOOLS 
By Douglas Turner, M.Coll.H. 10/6. 


This fully illustrated handbook will be 
especially useful to infant teachers, and to 
students in teacher training colleges and 

institutes of education. 


BASKETRY STEP BY STEP 
By O. R. Scott. 15/- net. 


This is a book ideal for the craft-work class, 
giving every detail in step-by-step making 
of handy articles in basketry. It deals fully 

with tools, materials, and ideas for 
making things. 


EVERYDAY ECONOMICS 
By E. Sladen, B.Com., A.C.I.S. 10/-, 


For grammar school students approaching 
» this subject for the first time, 
this introductory book is both interesting 


and instructive, 


THREE PLAYS FOR THE OPEN STAGE 
By Brian Way. 7/6. 


Secondary school students will find great 
pleasure in the open stage presentation of 
these tres pem They require little scenery, 
and are conducive to “audience participation". 
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100 NEW RHYMES AND MELODIES 
By Maisie Cobby and 1. M. Warner. 10/6. 


o 
Here are original rhymes and jingles jet © 
Simple and appropriate melodies, $5 iyieles. 
Sahinad for movement and speech S75 ols 
This will be particularly suitable f 
using "We Play and Grow” series. 


READ AND REMEMBER 


3/6. 
By G. K. Spencer, B.A. 2/9 each or (cloth) 3/ 
bing 
This series of four attractive and ber 
books is designed for the less 3° Ot ig 
retarded junior, and is planne! 
reading and memory ability. 


THE NEW ROAD TO READING 2:416 
By E. G. Hume, M.A. Book l: Sl Book 2: 
Book 3: 6/-- 


jally for 
books are planned espec tice In 
Taren of ila yrs. who need Gee content 
reading that is suitable for ihe = 
End is very simply phrased. The. pasic 
Vocabulary is limited on the line: 
English. Illustrated. 
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LIBERAL EDUCATION TO-DAY 


by M. V. C. JEF FREYS 
Professor of Education and Director of the Institute of Education, 
University of Birmingham " 


1. LIBERAL EDUCATION AND THE HUMANITIES 
HE association—if not the identification—of liberal education 
with the humanities is traditional in universities and grammar 
schools. Indeed, it has often been assumed that the way to 


“diberalise” a scientific or technological curriculum is to inject into it 
bjects. If these in- 


some doses of literature, history, or other Arts sul 
gredients remain distinct and unabsorbed, like plums in a cake, that 
has not necessarily been thought to impair their redemptive value. 

For centuries the humanities virtually monopolised the univer- 
sities and grammar schools, and for a century (up to the second 
World War) they held pride of place. Now their prestige is threatened. 
Almost overnight—or so it seems—the faculties of Arts have been 
upset from an assured position into a precarious predicament. 

The threat to the prestige of the Arts faculties has come, of course, 
from science and technology. The need for scientific manpower 
exerts an irresistible pressure on the educational system. Stimulated 
by the highly technical character of the war itself, and by the keen 
industrial competition since the war, the study of science and tech- 
nology has flourished exceedingly in the last twelve years. In the 
universities, the number of science and technology students has 
increased 124% since 1938-39) and in 1956 represented 34$% instead 


of 26% of the whole university population. On top of that, we are 
now embarked on a planned programme of expansion during 19 56-62, 
costing £70 million. Technologists are to be produced by univer- 

ally by the twenty-four colleges 


sities and by technical colleges—especi 1 
of advanced technology foreshadowed in the Percy Report of 1945 


and now in existence. hs : 4 
It is not surprising that the Arts faculties view this expansion 
with some anxiety—anxiety about their own status and future, and 


also about that rather nebulous thing called the “general balance of 
education”. Various attempts have been made—from the common 
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first year of general studies at Keele to the weekly lectures in the 
University of Birmingham—to keep the flag of liberal education flying. 
Liberal education certainly is threatened in the world of to-day. 
. But I want to suggest that a simple identification of this threat with | 
the growth of technology is a wholly inadequate analysis of the pro- 
blem. There are other influences more menacing to liberal education 
than technology, however narrowly conceived. Nor is technology 
necessarily illiberal; to assume that it is would be to prejudge the 
issue and throw the whole discussion into a false perspective. 


2. WHAT IS LIBERAL EDUCATION? 


Before examining the influences that threaten liberal education 
to-day, we ought to say what we mean by liberal education. 

Max Parrish, in Liberal Education in a Technical Age (1955) says: 
“We regard a liberal education as one which includes a training ID 
the use of language, in the handling of ideas, in recognising relation- 
ships, and establishing values as touchstones by which questions © 
taste and morals are to be decided." In this passage he emphasises 
the feature which has always been held to distinguish liberal educ] 
tion, namely that it not only conveys certain information or train? 
certain skills, but also promotes an understanding of causes, purp ose 
and all that lies behind the practical situations of life. This is what 
Matthew Arnold meant when he said: “The ideal of a general liberal 
training is to carry us to a knowledge of ourselves and the wort: 
Education is liberal in proportion as it helps us to understand life by 
seeing it whole and in proportion. y 

The late Mr R. F. Young wrote what is still a minor classic in the 
form of a note on the development of the idea of liberal educatio?" 
which appeared modestly as Appendix II of the Spens Report p 
1938. In it he reminds us that the conception of liberal educatio". 
at least as old as Plato. And, though the classical Greek definiti? 
of liberal education (contrasting, as they do, the education suita 
for freemen and the education fit for slaves) are hardly acceptab. € 
the modern democratic temper—any more than they would have V 
to the Hebrews of the ancient world—it is as well to remind ourse d 
that the education which Plato and Aristotle wanted freemen to i as 
was one that gave them a background understanding of life as WG tle 
competence in specific activities. In short, for Plato and Ane 
education was not liberal unless it engendered a philosophy of the 

It is also worth reminding ourselves (especially in view "ies 
modern tendency to identify liberal education with the human 
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that the seven liberal arts, as they became stereotyped in the Alexan- 
drian period, were grammar, music, geometry, arithmetic, astronomy, 
and certain aspects of rhetoric and dialectic. Of these Seven Pillars 


. of the House of Wisdom, astronomy belongs to the faculty of Science 


and mathematics belong to both Science and Arts. 

Not only must we dismiss, as fallacious, the notion that Arts 
faculties can claim a monopoly of liberal education, but we must also 
dispose of a false antithesis between liberal and vocational education. 
Although Aristotle excluded from the education of freemen those 
pursuits which he stigmatised as banausic (“garage”)—pursuits which 
unfit the body, soul and intellect for the exercise of virtue—we must 
not forget that the education of the Athenian citizen was thoroughly 
vocational in the sense that it was designed to fit him for his political 
and military duties. So, for that matter, was the education of the 
eighteenth-century English gentleman. 

The best education, indeed, is both liberal and vocational. The 
three disciplines that dominated the universities for centuries— 
theology, law and medicine—are good education for precisely that 
reason: they deepen the student’s understanding of people and the 
world, and also equip him for a job. 

I do not deny that education can be vocational only, in the sense 
that it inculcates skills without a broad and deep background of 
understanding: in the words of a nineteenth-century writer quoted 
by R. F. Young, it “is careful not for the worker but for the 
work". 

Equally, education can be liberal only, in the sense that it culti- 
vates a general interest in men and affairs without coming to the point 
of practical competence in any particular field; such education may 
be ornamental but, so far from being merely useful, it may not even 


be usable. Prof A. N. Whitehead wrot 
I fi ted passage Professor A. N. Whitehead We Ss 
n an often quoted P d a liberal education is fal- 


“The antithesis between à technical and on i 
lacious. There can be no adequate technical education which is not 


liberal, and no liberal education which is not technical: that is, no 
education which does not impart both technique and intellectual 
vision. In simpler language education should turn out the pupil 


with i knows we omething he can do well. This 
E ripa: i . The intellect does 


intimate union of practice an b : 
not work best in a vacuum." In other words, if knowledge is to 
release power, it must do two things. It must open the temple of 
Wisdom. And it must support skill. Although knowledge should 
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not be merely useful, it must be usable. We are in the world to live, 
not only to contemplate. 

Finally, at the level of curriculum, the way to make education 
liberal is not to introduce a modest proportion of literary studies into 
a programme of applied science, hoping thereby to civilise the tech- 
nician. An interesting report on The Liberal Aspect of Technical 
Education (1956) published by the Yorkshire Council for Further 
Education has this passage: “The introduction of ‘arts’ subjects into 
curricula of science and technology is not fundamental to a liberal 
education. What is required is a broadening of the treatment and 
presentation. This ought to be adapted to the age and interests of 
the students. The approach may be through the history of the craft, 
a study of the structure of the industry, the philosophy of the subject, 
human relations in industry, or talks and discussions on industrial 
design.” That is to say, science and applied science can be as effective 
vehicles of liberal education as the humanities provided they are 
studied in such a way as to reveal their human and philosophical 
implications, 

This does not mean, however, that technical education is auto- 
matically humanising. Technology may in principle be inseparable 
from humanism; but it can easily fall apart from humanism unless 
steps are taken to prevent the separation. A recent reviewer of Sit 
Eric Ashby’s Technology and the Academics (in which is outlined 4 
course in the humanities for inclusion in higher technological educa- 
tion) comments: “Dentists are up to other people's necks in human 
problems, but they are not for that reason humanists.” 


3. INFLUENCES THREATENING LiBERAL EDUCATION 


Iw € try to account for the predicament in which liberal educatio? 
finds itself to-day, we can distinguish three main evils. : 

(2) The greatly increased academic pressure on those who asP!*” 
to higher education. In all subjects, as the frontiers of knowledge 4° 
extended, there is more to be learnt, and by and large there i$ E 
more time in which to learn it. Not only that: but, in the name © 
democracy and educational opportunity, public money is poured e 
education on an unprecedented scale, and examination standards o 7 
which the successful candidates are expected to justify their recelp d 
of public money) are pushed up and up. The results are overcroWC" 
curricula, mentel indigestion, and the inculcation of an attitude wht y 
sees higher education in terms rather of swallowing and regut! gitat 
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knowledge than of promoting thought and cultivating taste. If yo 
have to do a four-minute mile, you can't stop to admire the view an 
pick flowers. It is true you can slack. But slacking is a very differen 
thing from browsing; and the truth is that the modern university, anc 
the modern grammar school for that matter, afford little opportunity 
for intelligent and profitable browsing. 

(b) Then there is the peculiar predicament of the Arts faculties 
which are in danger of suffering the fate of the dodo. Although th 
Arts faculties can claim no monopoly of liberal education, they arc 
responsible for those humane studies—history, literature, philosophy 
language—which ensure that the essentials of liberal education are 
not forgotten. To this extent the future of liberal education is bound 


up with the future of the faculties of Arts. 
Now the Arts faculties, which have not expanded to the same 
have lost—and will con- 


extent as the science faculties since the war, 
tinue to lose—relative importance and influence. There is also the 


awkward question which, in the interests of self-preservation, faculties 
of Arts must try to answer—namely what is to be their real function 
in the world of to-morrow, apart from producing teachers to produce 
more Arts students. (I know that a good many Arts graduates go 
into business and other occupations, but hardly in sufficient numbers 
to keep the Arts faculties prosperous.) If it is true, as I suggested 
earlier, that education ought not to be merely ornamental, then the 
Arts faculties must answer the question of their future in terms of 


usefulness. wae \ ; 
To be healthy, a faculty of Arts ought to be in living relation with 


the world outside, as is the case with science, both pure and applied. 
There is no doubt about the value and status of disciplines which at 
one and the same time give a vocational training and a liberal educa- 
tion of the person, as Theology, Law and Medicine have done for 
centuries. This principle is surely capable of extension. University 
studies on the Arts side could function as a power-house supplying 
knowledge and ideas in the Way that the Science faculties serve the 
world of industry and government. It is a weakness of the Arts 
faculties that the outside world does not turn to them as it does to 
the Science faculties, and—perhaps even more significantly —that 
the Arts faculties show little interest in "selling themselves" to the 
outside world. It may be a sufficient justification of intellectual 
activity to say that its purpose is the pursuit of truth, if that phrase 
sue what.is not true. But 


simply means that we ought never to pur: rue. 
there is no value in pursuing knowledge, however true, which is not 
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usable or likely to be usable. The Arts faculties have got to justify 
themselves in a much more practical way, to the government on 
which they depend for money, and to the public on which they depend 
to buy their products. 

Now there is a certain practical connexion between English 
schools and the theatre, for the theatre (having been with us for 
centuries) is academically respectable. But, on the one hand, this 
connexion could be stronger; the universities could have flourishing 
schools of drama. And, on the other hand, the cinema and the radio 
are not yet academically respectable, and consequently the univer- 
sities exert scarcely any influence at all on these forms of public 
entertainment. These instances are given only as illustrations, and 
it would be necessary, for example, to think out ways of making the 
study of languages more effective as an instrument of practical living. 
"There seems to be no intrinsic reason why the work of the Arts 
departments should not be geared to a variety of occupations as 1S 
most of the work in a faculty of Commerce or Social Science. 

C. S. Lewis wrote recently: “. . . the Intelligentsia (scientists apart) 
are losing all touch with, and all influence over, nearly the whole 
human race. Our most esteemed poets and critics are read by our 
most esteemed critics and poets (who don’t usually like them muc 
and nobody else takes any notice.” The universities can have nO 
more important task than to do something about this failure of com- 
munication and interpretation. 

(c) This comment by C. S. Lewis on the gulf between the intelli- 
gentsia and the general public leads us to the third of the evils which 
threaten liberal education. The first was the excessive academic 
pressure throughout higher education. The second was the ivory- 
tower detachment of most of the Arts subjects from the practical life 
of the world around. The third, which affects the national life a5 a 
whole, is the discrepancy between relatively high economic standards 
and relatively low cultural standards. The purchasing power of the 
great mass of people has increased much more rapidly than their 
education, with the result that they can have a great many IO Bs 
things than they know how to appreciate. From this point of view 
there may be something to be said for the policy of the U.S.S-R- 1° 
limiting the availability of consumer goods. 

One of the consequences of supplying a semi-educated people 
with almost unlimited supplies of consumer goods (including t 
various forms of. cheap, standardised entertainment) is the creation 
of an attitude of mind which is not only uncritical but inactive— 


= o — 
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accepting passivity and vicarious experience in preference to active 
Participation. 

Richard Hoggart, in The Uses of Literacy, speaks of a “faceless 
culture” and says: “We are in a pallid half-light of the emotions", 
in which there is no sincere challenge. There is, of course, another 
Side to the coin. Since, as Plato said, every extreme provokes its 
Opposite, the ‘‘candy-floss world" has, as its ugly counterpart, the 
world of violence and brutality—in which we may perhaps detect a 
pathological assertion of the need for activity and participation. Sex 
has its place in both these worlds. On the one hand there are the 
he other the beastly literature of sex 


Pasteurised pin-ups, and on t| 
violence. It is the unreality, the lack of integrity, of this culture 
best that the tradition of liberal 


Which is a denial and evasion of the 

education stands for. There can be no greater mistake than to sup- 
Pose that liberal education means that everyone must be intellectual. 
May I quote Richard Hoggart once more: “To wish that a majority 
of the population will ever read The Times is to wish that human 
beings were constitutionally different, and is to fall into an intellectual 
Snobbery. The ability to read the decent weeklies is not a sine qua non 
of the good life. It seems unlikely at any time, and is certainly not 
likely in any period which those of us now alive are likely to know, 
that a majority in any class will have strongly intellectual pursuits. 
There are other ways of being in the truth. The strongest objection 
EO the more trivial popular entertainments is not that they prevent 
their readers from becoming highbrow, but that they make it harder 
= People without an intellectual bent to become wise in their own 

ay. 


4. WHAT Can BE DONE ABOUT ÍT 


The education available in any community is an integral part of 
the life of that community and a complex product of its history and 
Culture, As with government 50 with education. There is a sense in 


Which a country gets the education it deserves, and an educational 
System cannot be reformed, as it were, from the outside, by forces 
that do not themselves grow out of the traditions and attitudes of the 


People whose educational system 1t is. 

There is in fact a circular relation between the culture of a com- 
munity and that community's education. Plato recognised this rela- 
tion by acknowledging that, while the perfect state is impossible 
Without a perfect system of education, a perfect system of education 


Can exist only in the perfect state. 
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In short, we must remember that educational reform is s 
limited by conditions which may themselves be largely responsible 
for the need of reform. "That, however, does not mean that nothing 
can ever be done to improve matters. I should like to suggest 
some lines of action that might help the cause of liberal education at 
the present time. 


(a) The humanities and the outside world 


Attention has already been drawn to the unfortunate separation 
of the academic study of the humanities from the practical life of the 
world around. If the Arts faculties want to keep themselves healthy, 
they must do more than they are doing now to explain themselves to 
the general public and to relate their activities to the needs of the 
general public. I am not suggesting that this double task would be 


an easy one. But it offers a very worthwhile field of investigation an 
experiment. 


(b) Development of deferred training 


It is generally recognised that courses leading to the first degree, 
especially on the science side, are overcrowded, and that, as a COT 
sequence, some of the pressure is pushed back into the grammar 
school, which is expected to anticipate at least the first year of what 
used to be regarded as university work. 

This pressure on the first degree course, and on the grammar 
school, is against the interests of liberal education inasmuch as if 
tends to keep the student’s eyes on the road and discourages the con” 
templation of broad horizons. There are two ways in which the 
pressure could be relieved. be 

In the first place, the course leading to the first degree could 
lengthened from three years to four. There is a certain amount a 
support for this change, and the University College of New E 
Staffordshire affords a notable example of bold experiment in thi 
direction. It is very doubtful, however, whether a lengthening ts 
the degree course is really the answer to the problem. Young peP 
grow up sooner than they used to; they marry earlier; and they Mr 
to be out in jobs. Moreover, there is little doubt that a certain P” 
is inevitably paid for extended full-time education. That price 1$ i 
postponement of personal and social maturity; the grammar 5€ i ft 
boy of 16 is less worldly-wise than his opposite number who e 
school at 15, and the boarding-school boy less than his contempo! 
at the day school. Admittedly the worldly wisdom of the ex-secon g 
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modern pupil is not always very attractive. But that hardly affects 
the case against artificially postponing adult status by prolonging 
full-time higher education. 

The other way of relieving the pressure on the degree course is 
gradually to develop a far more elaborate programme of deferred 
training than exists at present. If some kind of further study, after 
a period of employment, came to be thought of as normal for gradu- 
ates, it would then be possible to regard the first degree, not as com- 
pleting a university education, but as an introduction to further 
study. This kind of development would need more generous pro- 
vision for secondment on pay than is yet available. But all the indi- 
cations are that this is the true line of development. Already much 
has been done since the war (especially in technology and notably in 
the sandwich courses) to blaze the trail. There is this further ad- 
vantage in deferred training: that mature students with a few years 
experience in some trade or profession get far more benefit from a 
course of study than inexperienced students can get from the same 


or a similar course. 


(c) Adult Education 

I referred earlier to Richard Hoggart’s The Uses of Literacy, and 
quoted some passages from that book on the unreality of a good deal 
of modern entertainment. If we are thinking of the culture of the 
general public, we are bound to hope for a great development of adult 
education of all kinds, ranging from the formal classes run by the 
W.E.A. or University Extra-Mural Departments to the informal acti- 
vities of Women’s Institutes and dramatic clubs. The best way to 
fortify people against the enervating effects on morale of passive 
entertainment, or the numbing effects of the more physically active 
rhythmic rituals, is to get them interested in doing things for them- 
selves, especially things that involve some intelligent team work. In 
this connexion we must recognise three values—the value of the 
activity itself, be it photography or drama; the value of voluntary 
initiative within the rather paralysing architecture of the Welfare 


State (the areas in which people can originate and carry out activities 


entirely their own become increasingly precious); and the value of 
practice in organisation and administration which quite large numbers 
of people can gain through these activities. 

We must, moreover, avoid the mistake of trying to make adult 
education in general an inferior copy of the university, or of expecting 
average men and women to be intelligent about public affairs or 
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learned matters at a high level. Every society produces an élite of 
some kind and, when it comes to the more demanding intellectual 
tasks, the main job of the ordinary citizen is to choose leaders who 
can be trusted. 

The foundation of healthy life in any society will always be the 
worthwhile activities of ordinary folks, whose scale of operations 1s 
the neighbourhood rather than the national state, or even the city. 
The quality of national life, and the national morale, are rooted in 
the rabbit-club, the gardening club, the local dramatic society, the 
Women's Institutes, the W.E.A. classes, and the hundreds of neigh- 
bourhood activities, including those connected with the churches, 
all of which provide good social and personal education. 

On whatever scale people operate—modest or imposing—the 
vital thing is that they should operate as persons—that they should 
take responsibility for their own opinions and behaviour, and that 
relations between people should be kept personal and not allowed to 
become impersonal. At bottom education, and everything worth- 
while in civilisation, is the influence of persons on one another. 

The greatest danger to our world is the threat to personal values. 
That is the danger of the “faceless culture” of which Richard Hoggart 
speaks, and is only another way of describing the threat to libera 
education, for, if liberal education is concerned with one value above 
all others it is the value of human beings as such and of their relations 
with one another. 

If this generation were to blow itself up, it would be too bad. 
But it would be worse if, in our preoccupation with defence again? 
the nuclear peril, we let the pass be sold spiritually behind our bac : 
It would be worse if, by dying on our feet, technologists and all, w 
incurred the epitaph: “This generation gained the whole world an 
lost its own soul." 


— = 


: THE STATUS OF THE TEACHER 
IN ENGLAND AND WALES 


by E. G. PEIRSON 
Principal, City of Worcester Training College 


Part I: HISTORICAL BACKGROUND 


ue future of any nation in this highly competitive, technological 
age depends in the last resort on the adequacy of its educational 
“the means by which a 


system. Inits social aspect, education is 
poses of every form of 


nation organises its human ability for the pur 
national effort". It is also “the instrument by which a nation trans- 
forms itself from what it is into what it hopes to be” (1). Itis a matter 
of simple self-interest for a nation to devote a large proportion of its 
resources to the education of its people and if it fails to do so it must 
Sooner or later decay. 

At the centre of the educational process is the personal relation- 
Ship between teacher and pupil; it follows, therefore, that it is the 
quality of individual teachers that determines the effectiveness of the 
educational system, which can be no better than the teachers can 
make it. The point was emphasised by that most human yet shrewd 
Minister of Education, the late George Tomlinson, who at the 1947 
Conference of the National Union of Teachers said: “The teacher is 
the vital link. Ata pinch you might be able to do without parliament. 


You could do without the Minister: you could certainly do without 
civil servants and almost as certainly without local education authori- 
he world would be back in 


ties. But if there were no teachers t 
barbarism within two generations." , : > 

Now the teaching profession must compete for its recruits against 
an ever-increasing number of other professions, many of which offer 
great opportunities in terms of salary and status; It will not attract 
People of the quality needed unless its prestige is high and individual 
teachers are respected and honoured as important members of the 
Society they serve. In a very real sense the future of a nation is 
linked with the status it gives to its teachers. 

We are better able to appreciate the status of the teacher in our 


Own society to-day if we first review briefly the changes in status 


Which have occurred during the past 150 years. 
171 
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The teaching profession had its origin in efforts made to provide 
education for working-class children in the early years of last century. 
The schools then established had very restricted aims: to give 
instruction in the elementary skills of reading, writing and arith- 
metic, It was assumed that these elementary skills could be taught 
by anyone who had some little competence in them himself, and, since 
the salaries offered were ludicrously small, only those who had 
proved to be incompetent in other walks of life were willing to under- 
take the task. 

The low regard in which the teacher was held in the first decades 
of the nineteenth century is made clear in the following quotation 
from a report by Sir James Kay-Shuttleworth, the first Secretary to 
the Committee of Council set up in 1839 to administer state grants 
for education: - 

“There is little or nothing in the profession of an elementary 
schoolmaster in this country to tempt a man having a respectable 
acquaintance with the elements of even humble learning to exchange 
the certainty of a respectable livelihood in a subordinate position 1n 
trade or commerce for the mean drudgery of instructing the rude 
children of the poor in an elementary school (2).” 

Or one can quote Lord Macaulay’s well-known description of 
teachers as “the refuse of all other callings, discarded footmens 
ruined pedlars, men who cannot work a sum in the rule of three, men 
who do not know whether the earth is a sphere or a cube, men xe 
do not know whether Jerusalem is in Asia or America. And to SUC 
men, men to whom none of us would entrust the key of his cellar, 
we have entrusted the mind of the rising generation, and with the 
mind of the rising generation, the freedom, the happiness, the glory 
of our country (3).” 

Kay-Shuttleworth quickly realised that no educational advance 
was possible without an improvement in the quality of the teacher? 
and, through his introduction of the pupil-teacher system and supp” 
for the establishment of training colleges, he helped to raise thet 
status from that of unskilled workers to that of skilled craftsmen: 
A Under the Pupil-teacher system, the most gifted pupils in E d 

mentary schools were indentured as apprentices to experience 
teachers at the age of thirteen for five years. After completing be 
n they took a competitive examination for entry to a trainin’ 
TON n a two-year course. This course was, however, narrow T 

uh and included little opportunity for the students to achi nt 
a higher level of personal education. Indeed, when Derw? 
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Coleridge, the Principal of St. Mark’s Training College, Chelsea, 
attempted to extend the academic content of the curriculum he was 
accused of educating the students above their station instead of 
training them for service as teachers in elementary schools (4). 

Nevertheless despite this kind of opposition improvements were 
made in the training college curriculum during the last decades of 
the century and, as the educational background of the teachers im- 
proved, so did the esteem with which they were regarded. Im- 
portant, too, were the steps taken by the teachers themselves to build 
up a higher status by joint action. In the year 1870, famous for the 
passing of the first Education Act, the National Union of Elementary 
Teachers was founded (later to change its name to the National 
Union of Teachers) and this body quickly proved itself a powerful 
force for the improvement of the teachers’ status (5). 

By the end of the century progress had been such that it was 
possible for a writer in the Fortnightly Review to say of the elemen- 
tary school teacher: “He is a small middle-class person with all the 
usual intellectual restrictions of his class. He is, in other words, 
unintellectual, knowing hardly anything well, parochial in sym- 
pathies, vulgar in the accent and style of his talking, with a low 
standard of manners. He is withal extremely respectable, correct 
e of duty, as he understands it, and com- 
f his calling (6).” Not a very flattering 
description but a marked advance on “the refuse of all other callings”. 


The last fifty years has seen great progress, much of which stems 
g the responsibility 


from the great Education Act of 1902. By placin 

for education in the hands of county and county-borough councils, 
d that education had become a social 
Service of primary importance and this raised at once the prestige of 
the schools and those who worked in th 
importance were the provision : 
Secondary schools and the arran; 
Pupils in the elementary schools to be trans 
the age of eleven. This led to the recruitment of h 
secondary schools and eventually to the abolition of the pupil-teacher 
System altogether after arrangements had been made for boys and 
Birls to stay on at school to the age of eighteen before entering the 
training college direct. These boys and girls, who had enjoyed the 
advantage of a more liberal and scholarly education in contact with 
teachers who were university graduates, had a better academic back- 


ground than the old pupil-teachers, and the training colleges were 
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able to build on this to produce teachers who were not only competent 
in the classroom but who also had real knowledge of and love for their 
subjects. 

The introduction of secondary education also brought into the 
teaching field large numbers of graduates, many of considerable 
scholarship. Not that they regarded themselves as belonging to the 
same profession as the elementary school teachers; neither were they 
regarded as such by public opinion. They attracted to themselves 
the high prestige which has always been given to those of academic 
distinction and we must recognise that they formed an entirely 
separate profession until the passing of the Education Act of 1944- 

The Board of Education showed its appreciation of the improve 
quality of teachers by gradually relaxing the direct control of the 
teachers’ work which it exercised through regulation and inspection: 
In 1902 the elementary schools were governed by the Elementary 
School Code, a document of seventy-six pages which specified in 
detail the work to be done in each of the standards into which the 
School was divided. By 1926 this document had been reduced to 4 
mere pamphlet of ten pages, which gave only very general guidance 
concerning curriculum and syllabuses and which the majority ° 
teachers never saw. 

A further significant change was the abdication of the central 
authority from its responsibility for training and examining teachers, 
Until 1926 a teacher's qualifying certificate was awarded by the Boar 
of Education after an examination set and marked by its own offic emm 
In 1926 the conduct of the examination was delegated to region? 
boards which included representatives of the universities an 
training colleges themselves. Thus, for the first time, the college? 
were required to accept some responsibility for setting their M 
standards; at the same time the change marked the first direct con 
tact between the training colleges and the universities and pave . 
way for the more intimate association brought about by the setting 
up of university institutes of education some ten years 280-4 g 

The cumulative effect of these and other changes, together witht 
growing appreciation of the importance of an efficient educate 
system to the nation’s well-being, was to raise the status %* |j, 
teachers in the eyes of the public. "There were more favourab 1 
references to the profession in the press and men of substance in? 
walks of life urged the importance of the teachers’ contributio? of 
national life. For example, Sir Charles Wakefield, Lord Mayor to 
London, reviewing the opportunities open to young people abou 
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leave school, described the teaching profession as “ʻa form of social 
service, a high and noble calling that is an essential factor in the up- 
building of national character, through which, very largely, British 
ideals of conduct and morals are transmitted from generation to 
generation. Approached in this light, the profession is among the 
most arduous and responsible of all (7).” 

The passing of the Education Act of 1944 marks the next major 
advance. Firstly, its administrative changes, including the setting 
up of a Ministry of Education, established the education service asa . 
national concern of primary importance. Secondly, it swept away 
the division of education into elementary for the majority and secon- 
dary for the chosen few, and replaced this unhappy dichotomy by a 
unified system which must be followed sooner or later by a unifica- 
tion and consolidation of the teaching profession itself. 

One further significant development must be noted—the setting 
up of university institutes of education. This has not only raised 
the status of the training colleges by bringing them into the university 
family but has also led to the most fruitful co-operation between 
university and trainingcollege lecturers in the important task of 
raising the academic standards of non-graduate entrants to the pro- 
fession. The introduction of the three-year course in 1960 will carry 
us a further step towards the ultimate goal of all concerned for the 
quality of the education service— graduate status for all teachers and 
full recognition of their standing as 4 professional group. 
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THE TEACHING OF ARITHMETIC 


by W. FLEMMING 
Lecturer in Éducation, University of Leicester 


Part I: THE CHANGING OUTLOOK (1) 


Rarely is a teacher satisfied with the arithmetic of his class. He is an 
allowed to be. Somebody always has something to say about it—generally 
something unpleasant, If it is not a colleague, it is an Inspector... 


P. B. BALLARD, 1928 (2)- 


recent article to this 


performance of little-understood processes such as comprise a large 


to-day"; he suggests that in over- 
expense of understanding, teaching 
"have tended to create dislike, eve? 


nature of the subject, 


The Hindu-Arabic number s 
during the twelfth 


Ury continued to use the taly until 1826. By 


and quality of the teaching of arithmetio 
176 
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and mathematics in the endowed and private schools are given in the 
Schools Inquiry Report (Taunton Commissioners) which was issued 
in 1868. It appears that the traditional classical course occasioned 
much dissatisfaction amongst parents whose sons were not intending 
to proceed to a university (7) and there existed a widespread demand 
for instruction in arithmetic and elementary mathematics. "The 
Commissioners were fully convinced of the indispensability of 
arithmetic. “Both for its utility and its educational power, nothing 
else can stand in its place,” they wrote. “Tt has not, of course, the 
breadth which belongs to the study of language, but it has still 
greater power of exercising the reasoning faculties, and it is the 
gateway not only to all natural science, but to a very large part of 
men's dealings with each other (8).” ' 

Arithmetic was being taught in most schools by this time but the 
teaching was usually far from satisfactory. "The time spent in the 
Working of arithmetic appears to me to be wholly disproportionate 
to any result either intellectual or practical which is achieved in the 


majority of the schools. A large part of every day is spent in what 


is technically called ‘cyphering’ or ‘doing sums’. Each boy is required 
d at certain intervals to show 


to work out a number of problems, an 

that he has obtained the right answer. How he does the sum, whether 
he understands the process, Or associates any definite idea at all 
With the figures which fill his slate are questions which seldom 
occur,” wrote the Commissioner for the Northern Counties (9). 
Results for schools in the Southern Counties were highly com- 
mended but at the same time "it often happened that the most 
lamentable ignorance was shown by boys in the lower part of the 
Schools of the principles of what they did. Boys, too, were doing 
fractions and decimals and were repeatedly puzzled when I asked 


them to explain familiarly to me the meaning of 1$ of a loaf, or how 
Many, in a school of 40, -5 represented. They were apt to regard the 
with fixed laws and rules which 


figures as mysterious cabalistic signs, 4 5 
lad to'be committed to memory but had no bearing on practical 
life... I think that the reason of things was unduly and un- 
Necessarily neglected (10).” Teachers evidently required only 
Correct answers from their pupils, who committed rules and pro- 
Cesses to memory and attempted to apply them mechanically with 
little or no understanding of underlying principles. 

lued by the Commissioners (1 I) but 
they considered the teaching to be rarely satisfactory. They fre- 
quently referred to the teachers’ lack of interest and mathematical 
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knowledge, and to the shortage of equipment in the schools (12); 
The work attempted rarely went beyond the beginnings of Euc ie 
and algebra; some trignometry was occasionally included. Sum 


marised extracts of reports on some individual Yorkshire schools are 
given below (13). 


Text-books of the day shed an interesting light on the methods of 
teaching arithmetic. In one of these, written by James Trotter of the 
Scottish Naval and Military Academy and published in 1853; the 
treatment of compound subtraction, for example, appears as follows: 


CoMrouND SUBTRACTION is the method of finding the difference of two 
numbers, expressed in several denominations. he 
Rute. Place the less number under the greater, so that numbers of X ^ 
same denomination shall stand directly under each other. Begin with t! 
lowest denomination, substract the number in the lower line from that n 
it, when it is not greater than the upper number, and place the remain is 
below. When the lower number is greater than that above it, as many unt x 
must be added to the upper number as make one in the next higherdenomin? 
tion before subtracting; then carry one to the next higher denomination is 
the under line, with which proceed in the same way until you come to t 
highest, when the operation is the same as in Simple Subtraction. ke 
Instead of adding as here directed, it will be easier in practice to beck 
the under number from the number of units which make one of the ne 
higher denomination, and afterwards add the remainder to the upper number 
The method of proof is the same as in Simple Subtraction. 


£147 18s. 21d. is taken away from £715 13s. 4&d. to illustrat? 
the working of the rule and a set of thirty-eight examples follow; t 
first being £314 10s. 7i. 
£118 13s. 43d. 


A selection from the 3,400 “new Exercises” provided by thy 
author is as follows: 


1. Required the cube root of 926574216749. wims 


2. If a salmon leaves Berwick at 7 o'clock on Saturday night, and S he 
uniformly 8 miles an hour, including all obstructions; when pi 


pass under the bridge at Peebles, supposing the distance 
69 miles? 


igh) 

3. How many times would you require to place Arthur’s Seat (821 m EA 
upon the top of Goat Fell (2865 feet high) to reach the heg 
Kunchin-ganga (28,177 feet high)? 


nN 
4. How many metres in a degree of the meridian in lat. 44°|51 12:5 


where an arc of 12?|22/|12-7" measured 4509832 feet? 
(Ans. 111 119:671788 metres) 


à jish 
5. The whole area of France is 52,966,030 hectares; express this in 8 
acres and square miles, the hectare being equal to 2.473614 acre 
(Ans. 131,017,513:33242 acres; 204714:864582 square miles) 
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6. A and B can do a piece of work in 35 days, A and C in 4:48 days, and B 
and C in 5:2 days; find in decimals the part done by the three together 

and also by each in one day. A $ à 
(Ans. Together, 35061813186; A, 1158310439563 B, 1127403846153 
C, .16490384615) 


s 2440f6 24-17 EEES] 
7. Find the value of £10,000 + ( a > go 


Eu. Sn puaa 
2645) 7ofss, G+) 
65115940 

65115949 

135221751 E 


8. What number added to 3% of 7s of = will give for the sum ds of 53? 
13 


Ans. £2290 


79055 
100672 


Ans. 2 


The chief aim of the author was stated in the Preface as being not 
to teach “the mechanical part of the science only, but real Arith- 
metic, by framing the Exercises in such a manner as to lead the pupil 
to reason upon the matter, and thus to beome a self-instructor . 
He endeavoured to make his exercises “applicable to the business 
of real life" and “to avoid puerility and abstruseness" in their 


Compilation! AE , 
An Arithmetic rather more moderate in its demands and which 


achieved wide popularity was that by J. W. Colenso, Mathematics 
Master at Bret dat a Lied period from 1839 and a later Bishop of 
Natal; the book was first published in 1843. The 1862 edition (15) 
devoted only seven pages to notation, numeration and the four rules 
in number; trillions and quadrillions appear on the first page. Tables 
of Money, Weight (Avoirdupois, Troy, Apothecaries ), Length, Area, 
Volume, Capacity, Time and the Calendar are given 1n great detail, 


the one for Length appearing 25 follows: 


4 Inches =1 Hand 3 Miles =! League 

12 Inches ah ook 24 Inches =! Nail Gas 
3 Feet —1 Yard Nails =! Quarter P Measure 
6 Feet 3 pointe 5 Quarters =1 Ell 

5t Yards =1 Rod, Pole or Perch 

40 Poles (220 yards) =1 Furlong 


8 Furlongs (1760 yards) =! Mile 


Explanations and rules for reduction occupy three pages and a set of 


Sixty examples follows, employing all the tables. Area receives but 
two and a half pages; volume one and a half, and of the seventeen 
Pages given over to decimals, six are concerned with recurring 


decimals. 
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Both books develop the subject clearly and logically and a 
style is much in advance of older text-books. The treatment is a: 
on logical rather than psychological considerations and is consistent y 
formal and academic. It ignores utilitarian and practical T 
employs large numbers, makes no attempt at approximations, an 
concentrates exclusively on rules and processes, applying them to 
problems artificial in type and far removed from everyday d 

An arithmetic paper set in the Exhibition Examination for 
entrance to the Wyggeston Boys' School, Leicester, in 1882 (can- 
didates would be aged ro +) is as follows (16): 


ARITHMETIC—PAPER A 


Tuesday, November 28th, 1882 
6 p.m.-8 p.m. 

1. Multiply £68 17 44 by 114. 

2. Divide £7851 o 9 by 114. m 

3. Add together: 48 Ibs. 8 oz, 11 dwts. 13 grs; 116 Ibs. 3 oz. 8 grs; 4 


1 dwt. 2 grs; 166 lbs. 1 oz. 13 dwts. 10 grs; 68 Ibs. 3 dwts. 3 £9? 
17 lbs. 10 oz. 5 dwts. 


4. Find the difference between 1000 mls. 3 fur. 17 pls. o yds. 2 ft. and 
998 mls. 5 fur. 6 pls. 2 yd. 1 ft. 
5. Multiply 55 Eng. Ells. 2 qrs. 1 nl. 1] in. by 47. 
6. Divide 2241 mls. 4 fur. 16 Pls. 5 yd. 1 ft. by 118. 
7. Find the value of 3033 articles @ £1 19 103 each. 
8. Add together 3, $, 3, $, P 
9. Reduce 7/10] to the fraction of 8/44. 
$+ of F 
t-torg FFE 13 al " 
11. The house tax upon a house rated at £183 rs o is £6 17 oi, what W! 
it be on one rated at £120? ths. 
- Find the Simple Interest on £275 12 6 at 4} percent for 3 yrs. 6 mon 


s or 
The teaching of the day could not have lacked thoroughness à 
sturdiness and it was consistent in its purposes. Current educatio 


j : > ate 
theory was based on the view that the mind consisted of sepa" 


faculties which could be developed and strengthened. Consequent 7 
the first objective in teac 


hing arithmetic was the provision p Pa 
tellectual exercise for the purpose of mental training and disciplin™ 
On this theory, difficulty and dullness in the work could be rahe 
sidered an advantage and the pupil’s attitude safely ignored. If d 
subject inspired dislike, it would serve all the better as a means ae 
mind training. Syllabus content could be regarded as a matter 
secondary importance. 


d$; 
Doubtless some Pupils could and would respond to these mer s 
especially at the hands of skilful devoted teachers. Such teac 


10. Simplify 
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themselves part and product of the educational system, would be 
enthusiastic for the subject and confident of the soundness of their 
teaching theory and practice. Thus in 1837, William Whewell, a 
well-known Cambridge figure who later became Master of Trinity 
College, could vigorously defend an overemphasis of geometry at the 
expense of analytical mathematics at university on the grounds that 
whereas the latter employs mechanical methods and only makes 
mathematicians, the former trains the mind in the art of reasoning. 
"We do not wish our pupils to possess mathematics principally as 
information, nor even as an instrument... but as an intellectual 
discipline," he writes (17). Before the mind can usefully be em- 
ployed in scientific research, *thabits of thought must be formed in 
other subjects", and mathematics, correctly taught, is particularly 
useful in this respect. There were others, notably Augustus de 
Morgan, less satisfied, however, and presently, in 1871, the Mathe- 
matical Association was formed as the “Association for the Improve- 
ment of Geometrical Teaching” with an original membership of 61. 

It is possible to exaggerate the pedantry of these times. Neverthe- 
less, a system of education was in being in which the nature of the 
Pupil's psychological make-up and his educational needs were being 
misunderstood. The overemphasis on computational skill in 
arithmetic defeated its own purpose and the average pupil acquired 
neither skill, knowledge nor understanding. The faulty attitudes 
towards mathematics which exist to-day must surely be viewed 
against this background to be fully understood. I 

The educational principles on which the teaching of arithmetic 
Was based were similarly operative in other branches of mathematics, 
Particularly in geometry, à synonymous term for which was Euclid. 
As the finished product of the Greek mind, Euclid's geometry was 
Clearly the subject par excellence for the training of the young mind 
and it dominated the mathematical scene in our schools. Yet 
Euclid takes no account of the historical development of the subject 
and gives no indication of how proofs were originally arrived at. 


The biggest difficulties come at the beginning when the pupil is least 


able to cope with them. Each theorem employs its own methods and 


techniques and so makes fresh demands on the ingenuity of the 
learner, Solid geometry comes at the end of the course whereas it is 
desirable pedagogically that it should come at the beginning. The 
logical sequence of the propositions and the structure of geometry, 
Wherein lies Euclid’s chief beauty, cannot be appreciated by the 
beginner for the study needs to be completed first. 
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Although Euclid had been abandoned as a school text-book onthe 
continent over a century earlier, we find as late as 1900 that the 
Board of Education recommended that the study of Euclid be com- 
menced as soon as the pupil could read easily and grasp the meaning 
of the axioms and definitions (18). The wording of the text was to be 
adhered to and the enunciations and corollaries learnt by heart. 
Few riders, if any, would be attempted for Euclid contained none. 
There would be no drawing or measurement, and no protractors, 
Euclid being concerned only with the general angle. Methods in- 
volving the use of arithmetic or algebra were forbidden. Geometry 
so studied could have had little practical or educational value. Un- 
like arithmetic, the subject did not even afford the opportunity or 
satisfaction of getting sums right. The study of Euclid was later 
supplemented in some schools by practical drawing and mensuration 
courses in plane and solid geometry. Also, riders and exercises made 
their appearance in text-books: in L. J. V. Gerrard’s Geometry (1874); 
for example, which contained a few, and in the familiar “Hall and 
Stevens" (1888). 

Fundamental reconsideration of the teaching of geometry became 
possible in 1902 when the universities agreed to relax their entrance 
examination requirements, In 1905 the Mathematical Association 
published a report (19) in which it was stated that the first intro- 
duction to geometry should be experimental and not formal. It 
should make use of instruments and include numerical measurements 
and calculations. “The importance of this change can hardly be 
exaggerated", writes A. W. Siddons, “because the requirements © 
the University entrance examinations dominated the teaching 9 
Geometry in the schools; until the Universities moved, the schools 
could do little. It was probably the greatest reform ever made in the 
teaching of any subject; it was the forerunner of many reforms !? 
mathematics and in other subjects (20)." Plato assured for geomettY 
a dominant place in educational thought and practice which it co?" 
tinued to hold until the present century and there is no doubt that 
the teaching of Euclid exercised a considerable influence on th* 
teaching of arithmetic, Transformation in the one field was accom" 
panied by corresponding changes in the other, 

The teaching of arithmetic in the elementary schools fared n 
better than in the endowed schools. The N ewcastle Report appe! 3 
in 1858 and, in consequence, the system of “payment by results" W? 


set up in 1862. The arithmetic syllabus prescribed at this time ^ 
as follows (21): 


TEACHING OF ARITHMETIC 183 


Arithmetic Schedule (1862 Code) 


Group 1 (3-7 years) 
Form on blackboard or slate from dictation, figures up to 20; name at sight 
figures up to 20; add and subtract figures up to 1o orally from examples on 


the blackboard. 


Group 2 (7-9 years) 
A sum in any simple rule as far as short division of number. 


Group 3 (9-11 years) 
A sum in compound rules (money or common weights and measures). 


Group 4 (11 years upwards) 
sum in practice or simple proportion. 


Matthew Arnold commented on the working of the system in 
1869, seven years after its inception: “The object being to ensure 
that on a given day a child shall be able to turn out, worked right, 
two out of three sums of a certain type, he is taught the mechanical 
Tule by which sums of this sort are worked, and sedulously practised 
all the year round in working these; arithmetical principles he is not 
taught, or introduced into the science of arithmetic (22)". This 
Criticism was reiterated by many writers but the parrot-learning 
continued in extreme form until towards the end of the century when 
changes of consequence began to take place. ; 

The Balfour Education Act of 1902 allowed attention to be 
turned from external problems of administration to internal pro- 
blems of teaching. Restrictions on syllabuses were removed and 


teachers were given freedom to experiment. The ending of payment 
ulted in a marked improvement in the 


teaching of arithmetic. According to J. R. Blakiston, a Chief Inspector 


number teaching and the children were being taught to think (23). 
: he magnitude of the change in outlook then taking place can be 
Judged by comparing the 1890 Arithmetic Schedule, the last to be 
issued under “payment by results”, Scheme B (1894-1902), and AD 
illustrative scheme prepared in 1912 by H. J. Spencer. The respective 
Syllabuses for Standard 4 are given below. The 1890 Schedule 

iffered from the 1862 Schedule quoted above in that it provided a 
Separate syllabus for each of the seven standards of the all-age school 
Which had then come into being. Girls were to be treated more 


*niently than boys and were not to be taught recurring decimals. 
Cheme B was intended as an alternative to the 1890 Schedule and 


Bave some attention to underlying principles. 
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STANDARD 4 ARITHMETIC SYLLABUSES 
189o Schedule (24) 


i 1 asures 
Compound Rules in money and reduction of common weights and me: 


cheme B (1894-1902)(25) 1 
Eaa ie applied to the following weights and measures (uu 
time, weight, length). In length: yards, feet, inches; in weight: tons, a 
qrs., lbs., ozs. ; in time: days, hours, minutes, seconds; in capacity: à E 
quarts, pints—are the only terms that will be required in this and in 
fifth standard. Divisors and multipliers not to exceed 99. 


Illustrative Scheme, 1912, by H. J. Spencer (26) 
First Half- Year 
Notation and numeration to tens of thousands. 


Factors. The four rules to four figures, carrying to five. 
Division by factors and easy long division. 
Money. 


Linear: yards, 
well-known 
Height, length 


o 
feet, inches, easy miles and yards. Distances from school t 
buildings. Height of school and tall chimney. 
and breadth of classroom, hall. d 8 lbs. 
Weight: tons, cwts.; and Ibs. ozs., ton of coal, 10 sacks, stone as 14 an 


Liquid: gallons, quarts, Pints. 9 and 18 gallon casks. d E 
Four rules and reduction with small numbers. Division by factors an 
long multiplication. 


i ion: 
Method of unity by first finding for one. Easy direct and indirect proport 
Use of tenths from rulers, squares, half-sovereigns and shillings. 

Four rules orally. 

Decimal expression. Four rules with easy integers and tenths. 
enominators 2, 3, 4, 8, 10, 12. 

$ n and division, whole numbers only. 
Practical Geometry—As in previous class, more advanced. 
Fold Rhombus. 


Bisect by folding sides of any triangle at right angles. 
Bisect by folding angles of any triangle, and note the result. 


Second Half- Year 


a " jous 

Four rules and reduction, Money, Linear, Weight. Liquid as in Mnt 
class occasionally, as revision only. Add chains, yards. "Time: m ths- 
weeks, days, and ho 


e on! 
urs; minutes, seconds, years, weeks, calendar ™ 
Short methods of working multiplication of money. 


Addition and subtraction of common fractions with easy and small deno?" T 
ators. 
Multiplication and division b. kin£ 
Use of tenths and hundredths, Decimal expression and four rules, WO" 
answer to two places. hts 
Method of unity, 
and measures. 
Areas of squares and rectangles. Distances round rectangles. 
Ideas of standard yard and Ib, 


y integers. 


; ced eig 
direct and indirect, using very easy money and W 


AD — — 5 —€— 


"arrived. Readjustment is 
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Four rules with common and decimal fractions from divided square and 
rectangle and from rulers. 

Diagrams to show that 1-i-i-is ete. 

Use metre rulers. Centimetre. 

I metre —39$ inches nearly. 1 in.—23 cm. nearly. 

Estimate parts of 3 

Use of graduated pint glass. 

Gallon of water weighs 10 Ib. 

Use of callipers and wedge for internal and external diameters. 

Practical Geometry—Superposition of triangles. Two sides included angle. 

Three sides equal. E 

Use of compasses to carry distance, to make circles, and geometrical figures 
involving circles. 

Folding circle to get 180°, 90°, 45° 222° . 

Parallels with set-squares and by eye. Non-parallels meeting. 

Parallelograms. 

Scale drawing, 1 inch to foot and 6 inches to inch from actual measurements 


of objects. 


The new trends in the teaching as observed in London elemen- 
tary schools were summarised in 1912 by Ballard (27), who noted 


that arithmetic was passing into mathematics and that the claims of 


geometry, mensuration and algebra were obtaining at least some 


recognition. Fixed conventional types of sums were being aban 
examples were being brought into close relationship bar the 
children's everyday life and an abundance of practical work was being 
introduced. Ballard also stated that at this time, out of seventy 


schools chosen as typical in the London are», sixty were still using 
Syllabuses based on Scheme B. N i 
Though few schools had given practical effect to the different 
viewpoint, a new era in the teaching of mathematics had undoubtedly 
: far from complete even to-day, for schools 
are still in a state of uneasy transition and flux. Nevertheless, slow 
and gradual improvement has steadily taken place during the inter- 
Vening years in spite of two world wars and unfavourable teaching 
dically changed outlook is becoming more widely 


conditions. The ra : i 
understood and appreciated and we are seeing the results, particularly 


at the level of the infant school, where excellent pioneer work has 


been undertaken in recent years. — . 
The doctrine of transfer of training of the earlier century has 
erable modification and it is now considered 


undergone consid : à 
Pr to “train for transfer” in order that arithmetical knowledge 


and skills may overflow into their relevant fields of application. 


Present-day learning theory stresses the need for correct attitudes 
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to be formed. The pupil's interest and co-operation in the classroom 
must be sought and won. The teaching must relate arithmetic to the 
experience and everyday life of the pupil so that he may realise for 
himself that the study of the subject on which he is embarking 1$ 
personally worth while. Teaching must await insight and the pupil 
must so understand the subject that he remains its master at each 
stage of its development. Knowledge must be built upon well- 
established number concepts born out of concrete experience and 
grounded in practical situations. Blind learning is to be avoided; 
instead the pupil must be taught the mathematical way of thinking. 
The teacher’s task is not merely to teach arithmetic but to teach 
arithmetic to children; and supreme importance attaches to the choice 
of material and the method of its presentation. "Thus, the pupil's 
attitude to the subject, his ability to apply his arithmetical knowledge 
in appropriate situations and his power of mathematical thinking are 
among the major concerns of the teacher. 

The practical consequences of the change in attitude we have been 
considering are too well known and recent to warrant detailed des- 
cription. We note the use of smaller numbers and the choice of more 
"realistic" examples. Work on fractions, for instance, tends to con- 
centrate on those in common use with small denominators, for whic 
L.C. M.’s can be obtained by inspection, and sums in reduction (28), 
long division in number, and long multiplication of money, assume 
more modest Proportions. The introduction of estimations 2^ 
approximations is specially noteworthy. As late as 1907, the length o 
the newly constructed Brooklands track was published as 2.17 1762547 
miles. The only tables then in use were 7-figure tables (Chambers B 
Tables were first published in 1883 and a twelfth reprint appeared p 
1903) and they were used to the limit, even to seconds of angles: 
4-figure tables were despised by mathematicians as good only fot 
rough approximations! 

, Other changes include the introduction of oral methods and ther? 
is an increased emphasis on practical work. The necessity of teaching 
underlying principles is now generally recognised. The rigid separa" 
tion of the various branches of mathematics has been broken dow? 
and syllabuses have been considerably modified and r educed 17 
content in order that the teacher may better help his pupils to under 
stand the subject. Cube roots have gone altogether, as have recurring 
decimals, together with much financial arithmetic. It is illuminating 
to compare 11 + arithmetic examination papers of to-day with t. 
corresponding papers of 1o, 20 and 30 years ago. Some will conside^ 


— — —À À 
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indeed, that the reaction against traditional methods has sometimes 
gone too far. For example, the increased emphasis on understanding 
may have tended to obscure the need for the child to learn his 
arithmetic. Perhaps this is in part responsible for the number of new 
text-books now appearing which deal exclusively with the number 
facts of “mechanical” arithmetic, a tendency which at first glance 
seems retrograde. 

In spite of all attempts at improvement, failure in arithmetic 
persists and is widespread. There is no lack of evidence to this effect, 
as witness the result of the investigation into the arithmetical attain- 
mentoftraining-college entrants recently reported by W. O. Storer (29). 
Some four years ago, a similar investigation was carried out bya 
Local Authority in respect of the 10-year-old children in its schools. 
Some 1,112 children, consisting of the whole of the 10-11 years age 
group in thirteen junior schools selected as typical, were examined in 
the mechanical processes of subtraction, short multiplication and 
division (five simple sums per section). It would be tedious to give 


full details but the percentages of children who were below 70% 


accuracy in the respective processes were 18, 20 and 30. The corres- 


ponding figures for the combined B and C streams were 30, 32 and 45 
and for the A stream, 2, 2 and 4. The zero difficulty was much in 
evidence. Tt seems reasonable to infer that a high rate of failure would 
attach to the weaker group in problem type sums which require the 
use of one or other of these processes. 

These figures are of particular interest in view of the fact that the 
teachers in the area had been at some considerable pains to improve 
the quality of their teaching of arithmetic for some years previously. 
They had worked out and agreed to accept a modicum of standardisa- 
tion of method. The 11 examination papers were set and marked 
by the teachers themselves. The questions were of a type to en- 
Courage teachers to concentrate on fundamentals and the controlling 
influence of the examination was thus used beneficially in this respect. 


hat improvement had taken place was shown by an earlier E 
gation. Even so, the failure rate with the weaker pupils was higher 


than one would wish to see and it prompts deeper inquiry into its 
Causes, 


It may be remarked that s 
metic method seems desirable 


ome degree of uniformity in arith- 
in schools which serve a given area 
s only for the sake of the secondary-school teachers. Although 

r Flavell in his article takes a contrary standpoint, he writes 
Strongly in favour of a particular approach to the teaching of zero. 
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Presumably this method is used throughout his school. If this is 
advantageous in one school, why not in all schools in the area? F rom 
the point of view of the child, it does not seem to matter much which 
method of subtraction is chosen, for example, provided it is well 
taught and the child masters the method. The child worries, how- 
ever, if he is asked to change the method later. One finds an astonish- 
ing variety of methods, some of them crude, used in elementary 
arithmetic by mathematics students at college who, nevertheless, 
like the subject well enough to want to teach it. The implication 1s 
not so clear, however, in the case of weaker pupils. 

One can agree unreservedly with the contention of Mr. Flavell that 
a main reason for failure in arithmetic is that teachers are inclined to 
teach the subject as they themselves were taught as children, he 
tending to perpetuate the use of unsound methods. The traditional 
outlook remains deeply entrenched in our schools and there still occurs 
teaching of a type which can only be justified in terms of outworn 
theories of mental training. Most, if not all, teachers were brought 
up and nurtured in the shadow of these theories. Each of us tends 
to base his teaching on them without realising it. We are, indeed, E 
much prisoners of the contemporary system of education as were 0" 
colleagues of the 1850s and the first step towards detachment 4? 
freedom of thought is to realise this. The headmaster who sent in ^ 
figure of 113.2476, when asked at short notice by his Director ^ 
Education to obtain the I.Q. of one of his pupils, was presumably A 
unwitting victim of traditional teaching. Students in training, WM 
under stress on teaching practice, are prone to reproduce the metho re 
used by their teachers at school; these may well conflict with the m? 
up-to-date theories of teaching which the students have professe 
understand and accept in their method classes. in£ 

The passing of the bulge from the junior school, the lengthen” d 
of the period of teacher training to three years and the impr 
climate of opinion towards mathematics combine to make the pre", 
time opportune for a fundamental review of aims and puf qe 
teaching elementary arithmetic. As a first step, we each need to 


s : 2 
critically at the foundations of our individual classroom theory 
practice. 
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Summarised extracts from reports on some 
vol. XVIII of the Report are as follows: 


Wakefield Free Grammar School (Classical; 80 boys) 

All the boys take arithmetic and twenty-five mathematics, Euclid 
being taken in all five classes. There was an entire failure in mathe- 
matics throughout the school apart from three boys in Class 1, 
one of whom did thoroughly well and the other two creditably. In 
Class 2, none of the boys, in algebra, showed any power of working 
equations or managing symbols, and all made the most sad blunders 
for boys of fifteen. Arithmetic was generally well done. 

Sedburgh (Classical; 13) 
The Commissioner wrote, 
with any detail.” 
Batley Free Grammar 
Eight boys were learning Euclid and 
10/6 per quarter. 
Burnsall Grammar Scl 
No boys took mathematics and 
these “three could work Reduction an 
Practice". 
Leeds Grammar School (Classical and Semi-Classical; 200) —— 
Seventy-seven boys were reading mathematics. Sound and efficient 


Yorkshire schools from 


“T soon abandoned all attempt to examine 


School (Semi-Classical ; 53) 
algebra at an additional fee of 


hool (Non-Classical; 43) . 
twenty only took arithmetic. Of 


d one was able to do a sum in 
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instruction was being given in the three highest forms in Euclid, 
algebra, trigonometry and conics (geometrical and analytical). 3 
Doncaster Grammar School and St. Peter's York, were describe 
with Leeds as being “conspicuously above the rest". 7 d 
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Work for infants, which may be of interest to readers, is as fo 
Infant Department. 30 minutes per day, 5 days per week. lly in 
Grade 1 (3-4} years). No number teaching except incidenta y 
connection with games, toys, etc. Taught 
Grade 2 (41-51 years). Elementary idea of number up to 6. ed in 
by games, concretes, drawing, etc. Number pictures to 6 prot. 
bricks, cubes, counters, shells, beans, beads, etc. Number P! 
drawn in dominoes, Squares, circles. s 
Grade 3 (51-61 years). Comparison of lines, surfaces, solid. rawn 
Drawing of lines equal to, longer than or shorter than line 
by the teacher. 
Measurement using inch and foot. 
Exercises to teach inch and half-inch marks on ruler. ( ape!) 
To estimate these lengths. 6 in. rulers marked by children Pared 
(x in. square tablets used). Draw, mark and cut from 1 in. 5d 
Paper, squares and oblongs of 3253, , 6 in. side. t^ 
Foot, half (EE E to teach rs ems inches: Hu. fores 
6 inches; pound and half pound; sticks of 1, 2, 3, 4 an 
used to construct foot lengths. Tested by 12 in. ruler. 


te 
2 y wate 
Pint and half pint—Exercises with actual measures and 
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Half and quarter. Taught by paper folding and cutting. 
Half-Square folded into oblongs and also into triangles. 
Quarter-Square folded into squares and also into triangles; paper 
pies, apples, etc., cut into halves and quarters. 
Number—To count to and from 1o by ones, twos, etc. Analysis of 
numbers 1 to 10 into parts and factors. Keeping shop. No formal 
addition and subtraction. Very simple exercises. Concrete examples 
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one set to be kept by each child. Bone counters, square tablets, 
beads, sticks, Gift 3. Gift 4, beans, shells, cardboard coins, measures 
squared paper (1 in, squares). Four inch paper squares. 
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1951 to ascertain their mathematical content. Each newspaper 
followed a similar pattern and findings were averaged. The number 
of occurrences, over the fortnight, of compound quantities of two, 
three and four denominations was a$ follows: 


Denomination Money Length Weight Time Capacity 
247 30 17 23 $ 
3 32 3 o vá o 
4 o o o o o 


occurred 18, 8 and 2 times respectively. 


Decimals to 1, 2 and 3 places 
nd once only per newspaper Over the 


The quart unit could be fou 


2 fortnight. 
9. Storer, W. O., “The Arithmetical Attainment of Entrant: 


Colleges”, Educ. Rev., IX (1957), pp. 113-1 16. 
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SEX DIFFERENCES IN THE VOCABULARY 
OF YOUNG CHILDREN 


by G. E. R. BURROUGHS and HELEN WALKER y 
Research Department, University of Birmingham Institute of Education 


I. THE SAMPLE 


N an earlier monograph (1) we reported the results of a survey of 
[i spoken vocabulary of young children between 5 and 6z years 

of age. The method of collecting the material and the results 
obtained are fully given in that report; for the benefit of those who 
have not read it we repeat the essential procedure here. We then g0 
on to discuss a matter which did not appear originally, namely the 
differences in the vocabularies of the boys and girls observed. — . 

A sample of 330 children was obtained, 165 boys and 165 girls 
equally distributed between the three age ranges 5-53, 54-6 and 6-6: 
years, with 55 of each sex in each group. The children were drawn 
from infant Schools, both urban and rural, over a wide area of the 
Midlands, and no more than four children were selected from any 
one school. Students from training colleges in the area co-operate 
in collecting the data ; each student selected at random one boy an 
one girl from within her given age range (5-53, 51-6 or 6-63), an 
spent 1o ten-minute periods with each of them, noting each different 
word the child used. Once it had been recorded it was subsequently 
ignored. Everything was done to encourage the child to talk freely 
about as many different things as possible; when conversatio? 
flagged, pictures, books and scrapbooks were used as stimuli and 2$ 
something to talk around, 


After sampling, an alphabetical list was prepared by each student 
for each child. These were consolidated, 


list”) in the appendix of the monograph showed the first 1,909 WO" 

which were used by 5 or more of the 330 children; and List.II in p 

monograph showed the remaining 1,595 words, used by 4 or fewer 

children. "This report is based on List I; in other words, it is CP 
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oa with approximately 2,000 words, which were the words most 
requently used by the children during the interviews. 

The data obtained from this method of collecting do not show 
the frequency with which an individual word is used by the children 
being tested, but rather the number of children who used each 
individual word. To discover whether certain words were used by 
ee of one sex more frequently than by children of the other, the 

ata from which List I had been compiled were further analysed 
Separately for boys and girls. The number of usages by boys and 
Birls was separately counted for each word, and from these two 
gic’ the significance of the differences in usages was tested. Two 
evels of significance were adopted, the 5% level and the 10% level. 

hose words showing a significant level of difference were listed 
according to the sex more frequently using them, and then sub- 
ivided into sections, under various headings, as, for instance, 
Activities and Interests, Home and School. For example: 


Food 

Girls: Boys: 
blancmange honey 
bread loaf 
cherry sausage 
coconut wheat ° 
coffee 
crisps 
jelly 
rhubarb 
rice 
tea 
vegetable 


The complete list giving the total number of words which showed a 
or better comprised 366 entries; 


Significant difference at the 10% level e 
223 of these were used by boys and 143 Were used by girls. The total 
number of these which showed a significant difference at the 5% 
€vel or better was 232; 148 of d by boys and 84 by 
Birls, This list will subsequently be referred to as List III and it 
appears in full in the appendix. The separate columns headed 
Girls" and “Boys” will be referred to as "girls" list” and "boys' list” 


respectively, , 
Tt has frequently been suggested that girls are more precocious 


* their language development than boys; from this it would be 
rasonable to expect that girls would show a wider range of vocabulary 
an boys, and that more words would appear in the girls’ word count. 


these were use 
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According to the figures obtained from this list, this does not appear 
to be the case. It must be borne in mind that these figures refer to 
the number of children using the word in question, not to the number 
of words used by each child. A check made from all the words listed 
in the original study showed that the average number of words used 
by boys and girls was, to the nearest whole number, 248 and 238 
respectively. This difference is relatively small, especially when 
compared with the differences quoted in the previous paragrap 
In a statistical survey of four separate fields of language skills 1n 
children (articulation of speech sounds, sound discrimination, Sen" 
tence structure and vocabulary), Templin (2) finds that “the estimate 
vocabulary of boys . . . is consistently higher than that of girls at the 
same ages. However...differences between the estimated voc” 
bularies of boys and girls are small and not statistically significant at 
any age level.” The only occurrence of a sex difference which she 
found was in ability in the articulation of sounds: “The genera 
articulation score increases with age until essential maturity 17 
articulation is reached by 8 years. Boys take about one year longet 
than girls . . . to attain essentially adult articulation.” 7 

Our own findings agree with those of Templin in that there is 77 
significant difference in size between the lists of words used by boy? 
and girls respectively. There remains within these lists, however, ĉ 
high proportion of words used significantly more often by 0° M 
than the other, and such differences may probably indicate the 
factors which influence the vocabulary development of the two sexes: 
Drever (3) suggested that the three factors influencing vocabulary 
development are (i) environment (ii) mental growth, and (i) 
direction of interest, and our material will be discussed under these 
three headings. 


2. INTEREST 


Interest is likely to produce a very marked effect on vocabulary? 
providing in itself a stimulus towards self-expression; since even E. 
5 or 6 years of age, boys and girls are already developing differ 
fields of interest and activity, we should expect to find differences P 
vocabulary. In the section Activities and Interests in List I the 
are 10 words for girls and 60 for boys. The numerical difference it 

, not important since many feminine interests are listed under differ. 
heads. But inspection of the first six words, in alphabetical Oates 
from boys’ list and girls’ list, will show the differences in e» 
of words used: 


—— 4 
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Activities and Interests 


Girls: Boys: 
ballet aeroplane 
bead arrow 
cracker badge 
crayon bandit 
doll bomb 
knit brake 


On the other hand, in the Clothes section, girls have 14 entries as 
against 6 for the boys; and while the boys' interest in clothes is 
strictly practical and utilitarian (they talk about jacket, jersey, 
pullover and trousers), the girls show a much more “sophisticated” 


interest in clothes from their adornment point of view, and talk about 
er items of dress. The 


nylons, necklace and handbag, as well as oth 
in home matters even at an early age is 


their book The Child from 5 to 10: 


situations, 


whereas boys build roads, tracks, bridges, 
houses for tanks, airplanes, army trucks and fire-engines. ..- Girls 
are more likely to play school, house and library, but certain boys are 
often ready to join them. Girls also like to dress up 1n costumes, 
including hats, slippers, lipstick and housecoats and may at times 
turn their play into a dramatic performance." , 

The three sections Colours, Flowers and Animals also show some 
differences, Colour-words, if rather limited in range, appeat to be 
More often used by gitls: they have three entries, all of which are 


Significant at the 5% level or better, while the boys have only one 
entry, significant at the 10% level or better. It is interesting to note 
that the boys’ one colour entry is the word white, while the word 

the girls. Girls seem to 


black appears as a colour-word entry for irls 
know the names of more flowers than do boys, though it is strange 
s in the boys’ list should be the 


that the one flower name that appears ^ l Z 
Word violet—it would be easier to imagine boys pire es ay 
or dandeli e the word weed whereas the girls have the 
Une eer Animals, however, 


rather poetic word blossom. In the section on ÆN y 
there are 15 entries on the boys' list for names of animals, as against 


6 on the girls’ d (nanny- oat) appears among the 
girls’; only one nursery WOT Ly-§' ! 

boys? words, etn the girls have bunny and quack. While the 

Birls have the general and indefinite word bird, the boys use the 

Proper names for sparrow, robin and duck, and use the general class- 


Dames fowl and cattle. With the exception of the word snake the 
ts which are common and 


sae i x 
Birl! words are all for animals or insec 
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fairly often seen, but the boys know the names for camel, lion, 
reindeer, and more common but not frequently seen animals such 
as mole and newt. Boys know three different words for places where 


animals live, i.e. sty, hatch and hive, but girls only have the word 
zoo on their list. 


3. ENVIRONMENT 


Under the heading of environment, the first aspect to consider is 
obviously the home. Although at 5 and 6 years of age, the child has 
entered upon the new and strange sphere of school, he is still very 
closely attached to his home. Because of this, and because both girls 
and boys presumably have a very similar environment of home, 
school and town or village it would be easy to expect that there would 
be no sex differences here. In fact it is interesting to notice that while 
the boys have the word home itself on their list, the girls have.a longer 
list of significant words than the boys. In general, the words in the 
boys’ list are practical, concrete words, to do with the fabric of the 
house, whereas the girls’ words are more to do with the furnishings 
and the running of the home. Similarly the larger number of words 
in the girls’ list in the section headed Food probably reflects this home 
interest—Gesell (4) often points out that girls at these ages COT 
monly like to play at house. Again the section headed Family and 
People reflects this greater domestic interest of girls: the boys 
interest is in such close relatives as daddy, father (boys and girls 
have the word mother almost an equal number of times, though the 
diminutive mam, mamma, or mammy appears in the girls’ list) a^ 
grandmother, and in relatively few people outside the family circle, 
the only other words which appear on this list being kid and Miss, 
which perhaps refer to his friends and the teacher. The girls’ interest 
in people extends beyond relatives (aunt, brother, grandma, ma, sisten, 
twin) to include lady and visitor, and seems to reflect also the idea ° 
marriage (marry, Mrs, wife, baby, bridesmaid, child). It may be that ^ 
greater interest in people is part of the mental make-up of girls; 


Gesell (4) suggests this when, in a discussion of the subject-matter 
children choose for their dra 


people almost incidentally to other objects, girls appear to prefer à 
draw people. He also s 


" as 
I ‘SO Suggests that when boys play with dolk 
they sometimes do, it is rather to re-live the experience of their ° 


Br than to treat the dolls as imaginary children, as girl 
to do. 


: ig his 
The other important aspect of the child's environment © 


s ten 


} W 
wings, he remarks that whilst boys d?" - 
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school life, and in the section headed School and Learning 5 words 
appear for the girls and only one for the boys. This word (poem) is 
not specifically a “school” word but it was thought most likely that 
the boys would come across poetry first in school. In view of the 
predominantly practical interests of boys the appearance of this word 
in their list is unexpected. Girls have the word rhyme. The greater 
number of words in the girls’ list in connexion with school activities 


may suggest that girls are more interested in school than are boys; 


perhaps this is stretching a point, but in fact Gesell asserts that it is 
l activities are differently 


the case, It may be that our junior-schoo 
, but these words in the 


organised from the American “first grades" 
girls’ list do refer to the mechanics or tools of learning (board, book, 


desk, question) rather than to the play activities mentioned by Gesell. 
t of environment, geographical 


To deal with the third aspec 
environment, the two sections headed Landscape and Weather may 
be considered together. In the section headed Landscape there are 
11 words in the boys’ list, and only one (moor) in the girls’ list. The 
boys’ list reveals a quite wide knowledge of different types of natural 


Scenery (island, lake, mountain) and of objects of interest ( farm, fountain, 
windmill), Words such as land, place, world, contain in them a larger 
Concept than the purely visible (or visual) concreteness of, for 
Instance, mountain. À 4 

In the section headed Weather there are no entries for girls, and 
the boys’ entries all suggest physical discomfort, mainly cold. This 
may be compared briefly with the section headed Abstract words— 
Adjectives, where the boys’ list consists of words which all, with the 


exception of deep, describe a physical state, especially cold and warm, 
whereas not one of the words in the girls’ list has any such con- 
int to an interest in 


Notations, It is possible that these words point i 
Natural phenomena, just as the possibility of interest in natural 
Scenery and surroundings was suggested by the contents of the boys 
list in the section headed Landscape. Gesell (4) found that at six 
Years the child “. . . acquires elementary notions of natural science— 
Browth, nutrition, cleanliness, weather, seasons, etc. [ 

In the field of environment, then, it would seem that since many 
More girls use words connected with home, school, family and people, 
and more boys use words connected with natural or geographical 
Surroundings and weather, girls ar oted in the more domestic 
Sphere, while boys are looking outside for wider scope. Again to 
Quote Gesell: “Girls as a rule, wit reate 
Structure and with a more flexible but continuing ¢ 
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environment, do not experience the more extreme patterns of dis- 
ets SE ; oS 
organisation that boys exhibit. Girls are better at conforming. 


4. MENTAL DEVELOPMENT 


So far, the two types of influence on verbal expression which have 
been discussed, interest and environment, have been closely inter- 
dependent; interest has influenced the words which refer to the 
environment, and the environment has helped to form the child's 
interests. "The third type of influence on verbal expression is mental 

‘development, and this is also closely related to the other two. 

The sections in List ITI which appear to be connected with mental 
development are those sections containing numbers and the so-called 
“abstract” words, A 

The section dealing with numbers shows a higher frequency !n 
the girls’ list of the numerals six and three, and in the boys’ list of the 
numerals fifteen and four, which would appear to suggest that both 
girls and boys have at least some grasp of numbers and can use them. 
The appearance in the boys' list of group, pound, much, little and some 
is interesting, since Gesell places the ability to make simple measure 
ments and label quantities and series at 6 years of age for both sexes. 
Possibly the girls, who seem to be less practically-minded, do not 
feel any need to discriminate between measurements; they use the 
word all with greater frequency than do the boys. : 

"T'hose sections headed Abstract words are a loosely-knit collection 
of non-visual or non-concrete words, many of which could well have 
been placed in some other section. Tt is unwise to classify children s 
words too rigidly as “abstract” or “concrete”, as they tend to ps 
influenced by the situation and to be coloured by special emotions 
overtones which the word may have gathered for the child. Muc 


3f was 
may depend on the usage of a word at the moment when it W^. 


learned; for instance, a child may use the formula “Mother gavè T 
permission”, but may be unable to use the word “permission” in an 
other context. But from the point of view of the influence of e. 
development on verbal expression it is interesting to have us e 
grouped together, particularly as Watts (5) suggests that lang" r^ 
may be arranged in levels of increasing generality, from “Jabels at 
concrete and particular objects to universal and abstract conceP 
Intellectual growth in young children is indicated by “increas” 
mastery of the general statement”, and somewhere along the 7? 5 
from the particular object to the universal concept the abstr act nO we 
makes its appearance. It is interesting to note that beauty a” 
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appear in the girls’ list, whereas the boys’ list consists of such words 
as sight and speed; this reflects the suggestion made earlier that while 
boys are interested in more practical and outward things, girls are 
less active and perhaps not only more in contact with their domestic 
environment, but more inclined to retire into it. The two words 
blame and trouble appearing in the girls’ list suggest that the idea of 
wrong-doing is more present to them than to the boys. Magic and 
secret in the boys’ list suggests that it is the boys who are "susceptible 
to semi-abstract symbols, charms and spells" as Gesell finds all 


Children tend to be at age 6. 

A similar distinction exists betwen the “abstract” verbs used by 
girls and boys as was found with the nouns discussed in the last 
Paragraph; although the verbs are non-visual, they are nevertheless 
active, “doing” words in the boys’ list (with the possible exception 
of forget and matter), while the girls’ words do not express much 
activity. The boys’ words are positive words (am, can, do), while the 
girls’ words are less positive, almost passive words (may, wish, be). 

As was suggested earlier, the boys’ adjectives, with the exception 
of deep, all suggest the idea of a physical state: cold, free, warm. The 
girls’ list contains words which are not 50 much personal as objective 
in that they are the result of observation: ordinary, pretty, neat. 
True, like beauty in the previous section, looks like an approach to a 
Benuine abstraction, but as was pointed out above, it 1s dangerous x 
Categorise children's words according to adult grammatical classifi- 
Cations. At 

The sex difference in the use of adverbs, prepositions etc., seems 


a little h ‘cht. Three prepositions of place (against, 
nepos qt: Js’ list, and five in the boys' list (along, 


at and under in the gir ist (alor 
in, inside, a adaha: There is no apparent reason to see 
€tween these words, as they are all reasonably simple ae atig 
Words, and all well within the grasp of average children 9. ive vince 
One preposition of time occurs in each list: the gir ant 
and the boys have ago. Both these words express past WA dae 
Past and future as well as present time is usually underst vie 
SB five years, and there is no n to suspect any particu 
liference i up studied here. : ts 
Just ie tie ctum of degree, and appear in the boys x 
no comparable word expressing degree of quality eed in ms 
Birls' list, Perhaps this difference is similar to the one foun ge 
Section on Numbers, where boys distinguished colin es hi 
and quantities, whereas only the work all appeared in the gir's i 
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The words else and perhaps appear on the boys’ list, and the word 
because appears on the girls’ list. Words such as these imply causal 
relationships, or exceptions to such relationships, and Watts has 
maintained that children under the age of 7 years are unable to use 
them correctly. He suggests that it is not until they have reached 
this age that children learn there are general rules of behaviour for 
things and persons and become able to grasp a relationship of event 
and consequence, and the idea of exceptions to such a relationship. 
It is therefore possible that although the children in our sample used 
such words with significant frequency, they did not attach to them 
their ordinary meaning. The word because, used more frequently by 
the girls, implies a causal relationship; the words else and perhaps, 
used more frequently by boys, imply exceptions to such relations. 
There is no evidence to account for this sex difference. 

One last note: I appears on the boys' list, though no other pro- 
noun is entered in either list, and no pronoun at all appears in the 
girls’ list. It will be recalled that in the section Abstract words— 
Adjectives, a consideration of words related to a physical state of being 
led to the tentative suggestion that perhaps boys used more personal, 
subjective words while the girls' list showed more objective, obser- 
vation words. This sex difference in the use of pronouns appear to pe 
comparable. A further comparison with the section Abstract words— 
Verbs will show that am also appeared here on the boys’ list an 
presumably ‘I am’ appeared together as a unit. 


5. CONCLUSION 
In summary, three points may be made: 
(i) The over-all sex differences with regard to extent and range of 
vocabulary are small and unlikely to be significant. There is cer tainly 
no evidence that girls show a more precocious language development 
than boys. 
(ii) Those words which are used by significantly more girls n) 
boys are words relating to home-school-people, which seems to 
the field where girls’ main interest lies, whereas the boys’ list C0P- 
tains words expressing energetic outgoing activities and practi? 
interests. 
(iii) Apart from words in the home-school-people and closely 
connected sections, such as clothes, where the girls use many WO" ‘| 
and know the names of many objects, they tend to be vague 4? 
inexact in their “labelling” of creatures and things. The girls» for 
example, have bird, where the boys have robin, sparrow, duck; 9? 


i 
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they have a sole group-word all, where the boys hav 

Des little and some. : On the other hand, as ni ed d 

p appears to give them a greater degree of "abstraction" in 
eir “abstract” terms. The girls have, for example, beauty and love 

compared with the boys’ sight and speed; and they have true and best 

compared with the boys’ cold and warm. 
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APPENDIX 
List III 


e difference is significant at 


* Those words in which th 
e marked with an asterisk. 


the 5% level or better ar 


Colours Animals (cont.) 


me Boys: Girls: Boys: 
lack* white butterfly camel* 
blue* fiy* cattle* 
pink* quack* duck* 
snake fowl* 
frog* 
Girls: Hodes E paws* lion* 
i Boys: 
daffodil* iolet* mole 
TRUE wicle zoo* nanny-goat* 
; newt 
an weed* rat 
* 
ip d reindeer* 
blossom? robin* : 
garden* sparrow 
beak 
G Animals 
irls : Boys: hatch 
bird bee* hive 
sty 


bunny* bulldog* 
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Food 
Girls: Boys: 
blancmange honey* 
bread* loaf* 
cherry* sausage 
coconut 
coffee* wheat 
crisps* 
jelly bite* 
rhubarb 
rice 
tea* 
vegetable* 
Clothes 
Girls: Boys: 
beret headdress* 
button jacket* 
cape jersey* 
dress* pullover* 
frock* trousers* 
handbag wrist-watch* 
jumper* 
knickers* 
necklace 
nylons 
petticoat 
pinafore* 
shoe* 
skirt* 
Parts of body 
Girls: Boys: 
ankle beard* 
arm hair* 
feet leg* 
nose moustache* 
stomach* 
/ 
Home 
Girls: Boys: 
basin barber* 
basket* box* 
bag break 
baker* '  building* 
beaker coal 


Home (cont.) 


Girls: Boys: 
bed* concrete 
bought* drain 
broke* fence 
brush* fire* 
buy* home* 
carry key* 
coke* knob* 
cot* lock 
drawer* pet 
mirror* tin 
oven* yard 
packet 
pram 
sack 
serve 
shine* 
tile 
tobacco 
window* 

School and Learning 

Girls: Boys: 
board poem 
book* 
desk 
question* 
rhyme* 

Family and People 
irls: Boys: 

x daddy, 

at * 
ed grandmothe! 
bridesmaid* kid 1 
brother* Miss 
child 
grandma 
lady 
mam* . 
marry* 

Mrs* 
sister 
twin* 
visitor* 
wife 


Í 
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Activiti 
M vities M d Activities and Interests (cont.) 
ballet* atroplarie Girs: po 
bead arrow* nd 
cracker* badge* Fac 
crayon* bandit* ined 
doll* bomb* d 
knit* brake* m 
material buffers* ante 
t plait* bullet* cud E 
thread cannon* A 
walkie-talkie* carriage* ids 
cue trowel 
penc tunnel 
conductor ues * 
cowboy* e 
crane* 
koci Numbers 
deck Girls: Boys: 
dive six* fifteen 
electric* twice* IRI 
engine* three group* 
preter” all* little* 
fight much* 
film* pound 
` firework* D 
football* 
goce Weather 
En Girls: Boys: 
gather* me 
frost* 
ghost ice* 
oe ice 
hide wind? 
tige wind* 
horn* 
indiss* Landscape 
dudo Girls: Boys: 
lorry* moor farm* 
inab fountain* 
match* gnome 
meccano* island* 
model* d 
murder* je 
paint* lane* 
Bagal? mountain* 
pirate* pn 
See windmill* 
world* 


scout* 
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Abstract words—Nouns 


Girls: 
beauty* 
blame 
love 
trouble* 


Boys: 
air* 
fun* 
magic* 
minute 
secret 
sight 
speed 
way 


Abstract words—Verbs 


Girls: 
ache 
be 
die 
has 
may* 
see* 
wish 


Abstract words— Adjectives 


Girls: 
best 
neat 
ordinary* 
own 
pretty* 
such* 
true* 


Adverbs, Prepositions etc. 


Girls: 
against* 
also* 
at* 
because* 
since 
those* 
too 
under 


Boys: 
am* 
can 
do* 
forget* 
knew* 
matter* 
said* 
use* 
were* 
won’t 


Boys: 
cold* 
deep* 
free 
warm* 


Boys: 


perhaps 


what* 
where* 
whose* 
yes* 


Other words—Nouns 


Girls: 
dump 
fluff 
spot* 
pad* 


Other words—Verbs 


Girls: 
cough* 
dug 
leave* 
stamp* 
turn* 


Other words—Adjectives 


Girls: 
short* 


upside-down* 


Boys: 
accident 
bank* 
dwarf 
flash* 
gum 
hotel 
side 
stone* 
witch 
pile 
police 
post 


Boys: 
bump 
burst 
bust* 
chop* 
crash* 
drag* 
drown 
fasten 
jingle 
kick 
kill* 
lay* 
line* 
lit* 
pull 
reckon 
scream 
spoil* 
squirt 
stride* 
stuck* 
torn 
tug* 
wag* 
whip 
wink 


won* 


* 


Boys: 
fast* 
heavy* 
wild* 


INTELLECTUAL DEVELOPMENT 
IN THE PLAY OF YOUNG CHILDREN 


by E. A. LUNZER 
Lecturer in Child Psychology, University of Manchester 


1. INTRODUCTION 


HE importance of play both in the natural development of 
children and as a motivating force in their education is to-day 


widely recognised. It is therefore somewhat surprising that 
Comparatively few studies have been made of development in play 
behaviour, especially in the early years from 2 to 5, when play is 
almost the sole vehicle of intellectual growth. This article provides 
an account of the results and impressions gained in the course of 
detailed and careful observations of young children playing naturally, 
ither in nursery schools or in an experimental situation which closely 
resembled their familiar environment. The emphasis throughout the 
Study was on the intellectual development revealed in play and on the 
Significance of play for the intellectual growth of young children. 
9 this extent, the work here presented differs markedly from the 
Breat bulk of studies in the field of play, as most of these have been 
Concerned more with the emotional significance of play in fostering 


Mental health. 
2. HisroRICAL SUMMARY 


. For a fuller account of the literature relating to the role and 
Significance of play in development, the reader is referred to the un- 
Published work on which this article is based and the references 
Siven there (1). Most of the systematic observational and experi- 
Mental work in the field was carried out in the late twenties and early 
thirties of the present century. Especially important 1s the work of 

an Alstyne (2), in which the main emphasis was on changes in the 
: Uration of play sequences with increasing age (3), but which devotes 

me consideration to development in the use of play materials. 
h ention should be made also of the work of Charlotte Bühler and 

*r colleagues, in particular her description of sequences 1n the 

Predominance of different types of play (4) development in the 
205 
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handling of materials (5), and stages in the naming of children's 
constructions (6). Typical developmental stages in the handling of 
selected apparatus have been investigated by Gesell (7). However 
only in the work of Barker, Dembo and Lewin (8) do we find an 
attempt to formulate a general scale of play development, applicable 
to a variety of materials, and stressing the organisational aspect © 
pehaviour rather than its sheer duration. The present work owes 
much to the inspiration of their outstanding investigation. The well- 
known and important work of Susan Isaacs (9) provides an ilumin- 
ating treatment of intellectual insight shown by a group of gifted 
children in a stimulating environment. Of more immediate relevance 
to the subject of the present study is the work of Margaret Lowen: 
feld (10), who analyses the functions of play and finds that these ten 
to manifest themselves in a definite sequence, albeit with considerab'@ 
overlap: “Play as bodily activity is the earliest form of children $ 
play. During the period that speech is being acquired, play as i i 
repetition of experience gained in previous years is the next necessity 
of childhood. Play as the demonstration of phantasy follows hard. ++ 
experience feeds phantasy and phantasy feeds experience.” In later 
years, we are told, preparation for life, and for group games, assume * 
greater importance. A similar theme has been developed by Piaget 
(11) who admits of only three broad classifications of play: practice 
ua symbolic games, and games with rules. Practice games BE 
exercises” in which various groups of behaviour are practised for no 
me purpose than the mere pleasure of functioning (this i re 
"function play of Ch. Bühler). Games become symbolic when they 
imply symbolic representation, of an absent object, because here 2. 
distinction may be made between “signifier” and “signified” one 
category includes Lowenfeld’s second and third group, repetition of 
experience and demonstration of phantasy, and to some extent he? 
fourth, preparation for life. The last categoty, and also the final Ont 


to emerge, is that of games with rules, implying necessary sogi 
relationships. Piaget is at some pains to demonstrate why $ pol 
games assume particular importance during a certain period of bie 
i.e. from the second year of life to the age of about 4, and are Je 
portant later. He gives three reasons: first, the decline in the °° A 
phantasy to compensate experience which is expanding; secon”. 
increasing socialisation of play; and finally, the fact that as pebaviow! 
becomes more adaptive so children tend to be increasingly gissatisfe 
with the distorting element in imaginative play. f 


There is general agreement on the importance of symbolic play 
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at a specific period. 'The most Significant pointer to the rise and 
decline of this type of play is that it coincides with the period of 
speech development, as emphasised by Lowenfeld. Piaget (11) and 
Wallon (12) have stressed that language itself is but one (although 
the most important) vehicle of the key faculty which distinguishes 
human beings from all other animals: the power to represent objects 
and situations in their absence. While the symbols used in language 
and the actions and toys used in play both share the property of 
acting as “signifiers” to an absent content, the latter are easier of 
acquisition because they resemble that content, while the meaning 
of words, although governed by the laws of linguistic development, 
is psychologically conventional or arbitrary (13). Hence it would 
seem wholly natural that when children begin to acquire the power 
of representing objects and events in their absence, their linguistic 
equipment is as yet inadequate to enable the representative powers 
to function unaided. Symbolic play is therefore the natural mode of 
behaviour of young children, for this activity provides the closest 
link between action and representation. However, the ability to 
duplicate the data given in experience by means of a representational 


power, or, in Pavlovian terms, of a "sense signalling system" (14) 


would not by itself greatly add to the range of man's control over his 
he is able to 


environment, were it not that by means of language 
carry out complex and extended experiments in thought. Therefore 
the progressive complexity in their symbolic play is itself the ground 
on which children build the ability to use language as a substitute 
for action or as its preliminary, and no longer as 
ment. It is this growth in the complexity l 
the formative years of linguistic development W. 
object of the present study. . ; ^ 
It may be added that, from our present point of view, the logical 


development of symbolic play is not games with rules but, rather, 
. the unaided functioning of language in conversation Or in day- 
dreaming or in thinking. Games with rules, by their social character 

of “severance from life’s purpose” (15) and by their motiva- 

tional roots, whether in providing relaxation or in creating substitute 
Sources of satisfaction for the €89 are related to the functional 
and especially the symbolic play of young children. But from 
the intellectual point of view, they have little in common, since the 
adaptations and command of social and objective reality necessi- 
tated by such games are in no way different in kind from those which 


enter into other forms of activity, €-E- routines and work. 
D 
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3. CONDITIONS AND METHODS OF OBSERVATIONS 


The observations to be reported covered a total of 63 children of 
whom the youngest was 2 years 2 months and the eldest 6 years I 
month. Of these, 41 were observed individually for four half-hour 
periods in their own nursery schools by their own teachers, who com- 
piled a running record of their behaviour throughout. The remain- 
ing 22 were observed in more detail in groups of 3 or 4, these obser- 
vations being carried out at Selly Wick House, under the auspices 
of the Research Department of the Institute of Education, Birming- 
ham University. Their play behaviour was recorded by a total of six 
observers of whom two were in the play-room itself, recording the 
interaction of the group as a whole and as much as possible of their 
conversation, while the others watched the play from behind a one- 
Way vision screen, each observer concentrating on one child. The 
play-room was laid out so as to reproduce as nearly as possible the 
conditions obtaining in a nursery schoolroom, while admitting of 
optimal conditions of observation. It was found in practice that with 
four children in a group, all known to each other, the presence of 
two adults, one being their own teacher, apparently absorbed in their 
own work, did not greatly disturb the course of their play. 

While the observations in the nursery schools were made in the 
course of the ordinary activity of these schools, the conditions at Selly 
Wick House were deliberately varied on two occasions. To deter- 
mine the effects of fatigue on play behaviour, one session was prO" 
longed from 40 minutes to 100 minutes, the last 40 minutes of be- 
haviour constituting the experimental situation. On another day, # 
large portion of the play materials was removed from the playroo™ 
care being taken to remove those items which had proved most 
popular with the group concerned. The aim was to investigate m 
effects of restricted equipment in a less frustrating situation than tha 
created by Barker, Dembo and Lewin, where the coveted toys I6" 
mained in full view of the child, but separated from him by 4 xe 
grille. While the 22 children who came to Selly Wick House Wer? 
seen at least six times, records of behaviour were analysed for 0” ly 
four sessions, two experimental and two c ntrol, the initial sessions 
being discarded as many of the smaller children did not settle dow? 
until they had spent two or three periods in the new environme? 1 
i The children in both groups were selected with a view to » on 
ing age-differences as clear-cut as possible. Those observed at s " 
Wick House fell into one of four age-groups with ages centering 
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| 25, 33, 43 and 6 years. The nursery schools group had a narrower 


age-range, children being selected in three sub-groups with mean 
ages at 3 yrs. 1 mth., 3 yrs. 9 mths., and 4 yrs. 8 mths., the range 
Within each sub-group varying from 4 to 5 months. The main 
criterion of selection for both groups was chronological age. All these 
children were normal children, although they varied considerably in 
their emotional adjustment. The Selly Wick group was selected from 
Children who might be expected to make a good adjustment to a 
Strange situation. Nevertheless, some of these children, and in par- 
ticular the youngest children, drawn of necessity from a nearby day 
nursery, presented somewhat atypical home backgrounds. Every 
child in the two samples was given an individual intelligence test, 
either with the Terman-Merrill or the Merrill-Palmer test, in a few 
Cases with both. In addition, in the nursery schools group each sub- 
Ject was given a rating of emotional adjustment on a three-point 
Scale, these ratings being made by the principal of the school con- 
cerned (four schools being used in all). Details of the subjects are 
Shown in Tables 1 and 2 of Appendix I. 


4. THE ANALYSIS OF PLAY-BEHAVIOUR 


. Assessments were made not of whole play-sessions but of the 
Individual psychological units of behaviour into which these were 
Subdivided, The subdivision was designed so that each unit of 


chaviour should be largely independent of those that preceded and 


followed, while there should be an intimate relationship between 


Phases within each unit. Interruptions of one minute or less were 
!Bnored for this purpose. 

The main assessment was that of org 
Was a composite g-point scale of adaptiv 
s: €n in conjunction with t 

Own in the play unit as a whole. 


an appendix to this arti 
ix to this article. d 
Concentration was recorded at frequent intervals by the observer 


3S the play proceeded, by making a marginal note: I=idle, A= 

*Verage concentration, E —engrossed. Since these intervals were 

"sually shorter than the play-units, the latter were assessed on a 

5-Point scale in which account was taken of fluctuations 1n con- 

centration, 

su Co-operation was assessed on a g-point 
gested by Van Alstyne (16) and Parten an 


anisation of behaviour. This 
eness in the use of materials 
articulation and coherence 
The scale is presented in full in 


scale based on those 
d Newhall (17): 
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1 Plays independently; takes no notice of other children. 

2 Plays independently; some interaction. 

3 Plays independently; takes considerable notice of others, e.g. 
talking to them and discussing their play. 

4 Not playing; watching others. " 

5 Parallel play; little interaction (children playing side by side 
with similar materials). 

6 Parallel play; considerable interaction. a 

7 Predominantly social behaviour, e.g. conversation (interrupting 
play). " 

8 A low degree of co-operation, e.g. two children co-operate o 
a task which could be done by one. 

9 True co-operative play, e.g. dramatic role-taking. 


Scales of combination of materials and of purposiveness of be- 
haviour, thought at first to differ in emphasis from organisation, were 
found to correlate too highly to add materially to the total evaluation. 
Duration of attention was recorded for each child and each play- 
session by noting the duration in minutes of the longest play unit 
(in some cases, the longest related group of units). 


5. VALIDITY OF THE PROCEDURES 
(a) Units of Behaviour 


The final subdivision of diary records into play-units was carr ied 
out entirely by the writer. To this extent, errors due to variation 10 
viewpoint between several judges were absent. For 17 of theine 
subjects observed in the Research Centre, a preliminary nee 
was made by the observers, one for each subject. Die 
between these sub-divisions and those made by the writer a 
mainly from the tendency for one judge to regard as two p mon 
units an item judged to be one by the other. Some measure of ag" wig 
ment between judges may be obtained by the correlation owe 
the number of units arrived at by the writer on the one hand a 
the 17 observers on the other. 'This proved to be -75. 


(b) Organisation of Behaviour 


Each behaviour unit was Copied on a card, yielding a total of 
Some 1500 for the 22 subjects observed in the Research ee 
159 of these cards were drawn in such a manner as to represent : E 
play material in numbers roughly proportional to the numbe 


è R two 
times these were used. These were assessed independently by 
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judges. The d j "IR ; 
os me of agreement between judges is given in the 


Perfect agreement 64% 
Agreement within 1 point 31% 
Agreement within 2 points 5% 
Disagreement of more than 2 points 0% 


(on 9-point scale) 


(c) Co-operation 
i Ratings on co-operation were made by the writer from the com- 
ned records of all observers. The final scale was developed at a 
comparatively late stage in the research, and no independent assess- 
E was made on this scale. Earlier, however, assessments had been 
la e [UST only the categories of independent play, parallel 
S a co-operation, true co-operation, watching and adult- 
Nr ed behaviour. Separate assessments by two judges on 163 
It cards showed agreement on 137 (84%). 


6. RELIABILITY OF ASSESSMENTS 

hese assessments was obtained 
eparate sessions and applying 
was intended that the fatigue 


b An estimate of the reliability of t 
Y finding the correlations between the s 


th “aes 
an Pearman-Brown formula. Since it 
ind restricted material sessions should be experimental, the correla- 


the smaller group of subjects are between the two control 

the ik For the group observed in their schools, they are between 

» erage of the first and third sessions and the average of the 
Cond and fourth. 


22 SUBJECTS OBSERVED AT THE INSTITUTE 
Obtained Corrected 


Organisation of behaviour $4 ka 
Duration of longest unit group : 
Co-operation b ¥ 


41 SUBJECTS OBSERVED IN SCHOOLS 
Obtained Corrected 
Organisation of behaviour 773 84 
-46 63 


—— ——— 
E 
c ————————————À—————QÀ€—À— AM ERR € 


Co-operation 
The higher reliability of organisation of behaviour found with 
smaller group of subjects probably reflects the greater age-range. 
ce co-operation varies less directly with age, the difference is 


the 


In, 
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reversed for co-operation, as the use of four sessions instead of two 
itself tends to produce greater reliability. . 

Reliability even of organisation of behaviour is lower than might 
be expected of a normative test. Reliabilities here indicate the extent 
to which the same child may be expected to show a similar level of 
behaviour on different occasions under conditions where he is free 
to do as he chooses. Judgments about an individual may well be 
unsafe unless based on 16-20 separate observations. If duration of 
attention is not required, these may well be shorter (i.e. 10-15 
minutes). Perhaps the most important finding here is that organisa- 
tion of behaviour appears to be the most reliable and consistent 
aspect of children's behaviour, while duration of attention (the main 
focus of study in the thirties) proves an unreliable guide. 


7. AGE AND Sex DIFFERENCES 
TABLE I (22 subjects) 


Mean assessment (4 sessions) 


Seo Duration of 
Mean Age of group N Ps owe Co-operation Attention 
21 4 471 310 136 
3i 6 545 4:99 We 
"m 8 6'50 520 na 
6 4 6:96 5:62 154 
TABLE II (22 subjects) 
Sex 
Boys II 5:3 74 107, 
Girls II 6: v ioi ET, 
TABLE III (41 subjects) 
Mean Age of Group 
3 yrs. 2 mths. 13 5:80 4:26 ro 
3 yrs. 9 mths. 13 6-24 5'or 1403 
4 yrs. 8 mths, 15 716 5:93 15°36 
TABLE IV (4: subjects) 
Sex 
Boys Ae 6 532 14:30 
Girls 19 bi 4:86 xis 


Tables I and III bring out clearly the age trends in the UAM 
tion of behaviour. In view of the remarks on reliability in the s acy 
ous section these cannot be taken as norms. However, the tende 


, 


—— —————————  R 
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for an even rise in organisation with increase in age is sufficiently 
clear. The figures from which these tables were drawn were tested 
by analysis of variance, taking into account variation in age and sex, 
and session-to-session variation. Owing to the small numbers in- 
volved, combined with the marked sex differences, age trends for the 
experimental group of subjects fell a little short of significance at the 
5% level. Differences between the intermediate and upper age 
groups shown in Table III were significant at the 2% level. 

_ The sex difference in the group of 22 subjects was very nearly 
significant at the 5% level. No such difference was anticipated. Its 
appearance should probably be attributed to the element of frustra- 
tion involved in the experimental situation where boys were con- 
cerned, Although the play-room was well-equipped with a large 
variety of materials, the experimental conditions demanded that the 
children stay in the room instead of playing outside. Girls were not 
greatly hampered by this restriction since they were more often con- 
tent to engage in elaborate dramatic play with domestic materials. 
Sex differences with the larger group were not significant. Differ- 
ences between the two groups at corresponding ages are largely a 
function of the lower level of organisation in the play of many of the 
boys in the smaller group. 

With regard to co-operation, age differences show a constant 
trend in both sets of observations although neither, taken by itself, 


showed significance at the 5% level. Analysis of variance brought out 


the high level of the sex-age interaction in the larger group. It would 
Is of the same age and be- 


appear that variation between individua id be 
tween the behaviour of the same individual on different occasions 1s 
Breater than in the case of organisation of behaviour, as is borne out 


by the lower reliability of the scale. 
As can be seen from the last column of the tables, results have 


been somewhat inconsistent on duration of attention. There is an 
irregular tendency for older children to spend more time in at least 
One activity but there is no even rise with age. It is clear from the 
results of previous work that the tendency is in fact consistent. The 
Present largely negative results show that the duration of attention 
is subject to considerable fluctuations due in part to individual 
differences, but partly also to the particular activity engaged in (which 


explains the large sex difference obtained at the Institute) and the 
Strength of interfering stimuli. It would follow that duration of 
attention, unless recorded over 2 very considerable number of 


Sessions, is an unreliable guide to the maturity of play behaviour. 
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8. DIFFERENCES IN IQ 


These differences were considered only in respect of organisation 
of behaviour, since this variable has most bearing on the study 25 8 
whole. Comparison of the correlations of organisation of behaviour 
with CA and MA is somewhat unsatisfactory since no allowance 1$ 
made for the distribution of IQ between the ages. A more reliable 
indication may be obtained by comparing the mean performance © 
different IQ groups when allowance is made for the regression © 
score on CA. 

Results for the 22 subjects observed at the Institute are presented 
separately for boys and girls to avoid confusion with sex differences 
(attributable to a variety of reasons and not wholly or mainly to the 
higher IQ of the 11 girls, as shown by analysis of co-variance). 


TABLE V 


Mean Scores (ORGANISATION or BEHAVIOUR) or 3 IQ GROUPS 
EXPERIMENTAL Subjects (GIRLS) 


Mean Age of Sample 49:18 months 


- Adjusted 
N  MeanlQ Mean Score Mean CA a Score 
GroupA 3 137 6:98 450 T3 
(139-145) 
Group B 5 1216 6-76 4T2 6-92 
(116-127) 
Group C 3 99°6 719 55:6 oe 
(97-101) 
TABLE VI 


S 
Mean SCORES (ORGANISATION OF Benaviour) or 2 IQ GnoUP 
EXPERIMENTAL SupJecrs (Bovs) 


Mean Age of Sample | 49:63 months 


Adjusted 
N = MeanIQ Mean Score Mean CA Mean Scot? 
GroupA 4 113 6:2 56°25 5°80 
(108-120) 1 
GrupB 7 9914 513 45°86 53 


(96-103) 
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TABLE VII 


Mean Scores (ORGANISATION OF BEHAVIOUR) or 3 IO GROUPS 
ScuooLs SUBJECTS 


Mean Age of Sample 4646 months p 
just 
N Mean IQ Mean Score Mean CA Ma taped 


GroupA 13 12577 6-40 44°69 653 
(117-138) 
GroupB 15 10860 6-62 486 6:46 
(102-115) 
GroupC 13 91:08 6:27 45°69 6:32 
(77-98) 


Tables V, VI and VII show a consistent positive relationship 
between mean score and IQ. While none of the sets of results is 
significant, taken singly, their complete agreement is almost conclu- 


Sive, 
Barker, Dembo and Lewin (18) found the correlation of “con- 
h CA and MA and argue that 


structiveness” to be the same wit e tha 
Constructiveness does not measure the same thing as the IQ, since it 
Values imagination more and realism less. They 
the age-distribution of 1Q within their sample. Markey (19), who 
assessed “imaginative behaviour”, obtained higher correlations with 
MA than with CA for every measure of such behaviour. 4 

‘ While it must be allowed that neither “constructiveness Nor 
‘organisation of behaviour” are interchangeable concepts with IQ, 
the qualitative analysis of the development of behaviour suggests 
that a positive relationship is to be expected. That expectation 1$ 
borne out by the consistency of the results here obtained. However, 
it should be stressed that “intelligence” is not the only factor in 
Maturity of behaviour. Above all the high variability of this measure, 


ven within the same individual, needs to be remembered, 
that the predictive validity of the 


. Nor should it be forgotten à ‘i led 
intelligence test itself is far from perfect, especially at this age teve! 
9. Tue Errzcr oF EXPERIMENTAL VARIATION IN THE SITUATION 

Table VIII shows the mean assessments obtained on four scales 

Y the group of 22 children on each of four sessions. The first two 

9f these are control sessions while the third and fourth represent 
behaviour under conditions of fatigue and restricted materials. 
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TABLE VIII 
Cr Ca F RM 
Organisation of Behaviour 6:27 6:15 5:58 589 
Concentration 315 309 2:73 2:86 
Co-operation 4°50 5°08 4°72 5:06 


Duration of longest play sequence 15:30 1445 130 12:68 


While the mean assessments on organisation of behaviour and 
concentration and the duration of attention are on the average lower 
in the two experimental than in the control sessions, co-operation 15 
not affected. In general, this finding is in line with expectation. But 
it should be stressed that the differences here recorded are far from 
significant and that individual variation was considerable. This was 
perhaps to be expected since in spite of the prolongation of the play 
period and the removal of materials, the experience of fatigue 2: 
frustration varied from case to case. In general, it was found tha 
those children who showed the least concentration and the greatest 
liability to distraction (both measured separately) also showed th 
greatest fall-off in organisation of behaviour. In at least two Nico 
restriction of materials was accompanied not by frustration but by 
fresh insight into the Possibilities of the remaining material, giving 
rise to a higher level of play than was shown in the control sessions: 

Of some special interest is the additional finding of much more 
active running about, Particularly under the influence of fatigue: 
This result may seem somewhat paradoxical, although it accords We, 
with the general experience of those who have the care of childre® 
towards the end of the day. It seems likely that the effects of feu y 
are selective, and that the highest organising centres are particu ai 
affected, while impulses to simple, though vigorous activity, P” cal 
ously held in check, are given full rein. This is the law of recip £o 
induction as formulated by Pavlov (20). 


10. SUMMARY 


In the ceurse of detailed observations of young children at ple 
both in nursery schools and in a special experimental situations. 
number of measures of play maturity were devised and tested. eo 
found that the best single measure of such maturity was the degr? s 
organisation revealed in a child's play. The duration of P ene 
found to be an unreliable guide. There was considerable ev! test 
that play maturity and intelligence as measured by an individu" / 


m 
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were not unrelated. In a subsequent article, it is hoped to devote 
some attention to a more qualitative consideration of the relations 
between cognitive growth and maturity of play. 
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APPENDIX I 
TABLE 1 


22 SUBJECTS OBSERVED AT INSTITUTE OF EDUCATION 


218 
Subject Age 
(mths.) 
Br 30 
B2 32 
B3 4 
Be 4 
Bs — 45 
B6 48 
B7 5I 
B8 54 
Bo 56 
Brio 7o 
Bi 72 
Gr 26 
G2 32 
G3 41 
G4 4 
G5 44 
G6 50 
G7 5I 
G8 54 
G9 ss 
Gio y 
Gi 73 


IQ 
103 
96 
98 
96 
100 
109 


120 
108 


100 
IOI 


IIS 
97 


I2I 
145 
116 
134 
132 
125 
119 
127 


IOI 
IOI 


Remarks 


Lives with own father and mother (not married). Four 
children of mother. Described as shy, placid. dias 

Mother separated. Youngest of three. Describe! 
very serene and friendly. : 

Middie of three. Family described as happy. Child 
shy, usually serene but easily upset. 

Child takes advantage at home, not at school, Mother 
ailing. One younger brother. 

Only child. Good pe Described as serene and 
contented, ibed as 

One older sister. Mother ailing. Child describe 
“typically boyish”. P 

Only child. Interested, bright, tires easily- 

Only sister grown up. Described as sby» 
mothered, 

Family of eight. Described as shy, rathe 
behaviour, but sociable. 

Middle of three. Described as shy, boyish. 

Unmarried mother, Described as excitable, aggr ults 

Unmarried mother, only child, large family ofa 
living in house. Described as aggressive. happy» 

Only child. Mother has TB. Described aS P 
excitable. :eglouS- 

Has baby sister, of which perhaps rather jealo 


over- 


r secretive 17 


essiVe: 


Otherwise nothing outstanding. — lives with 
Mother separated, one younger sister, fY 
grandmother, very shy. ful and 


Youngest of large family. Described a$ help 


friendly. , ther 
Has one older sister. Described as tomboyish, ™ 
excitable. child 


Only child. Mother described as over-anxious, 
as excitable, rather aggressive. 

Only child. Father in TB sanatoriu 
serene, helpful. 

Only child. Shy, inclined to worry. 

One older brother. Described as shy, perha 

Good home. Described as excitable and a8 


B as 
m. Described 


————— — a 
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TABLE 2 


41 SUBJECTS OBSERVED IN Nursery SCHOOLS 


Subject . 
Bi2 
Giz 
B13 
G13 
G14 
Gi4 
G15 
Brs 
B16 
G16 
Br; 
B18 
Brg 
G17 
G18 
B20 


G19 " 
G2o twins 
Gar 
G22 
Bar 
B22 
G23 
B23 
B24 
B25 
G24 
B26 
B27 
B28 
G25 
G26 
B29 
B3o 
G27 
B31 
B32 
B33 
G28 
G29 
G30 


Age (mths.) 


IQ 

98 
117 
112 

7 
115 
118 


Adjustment 
A 


B 
A 
B 
B 
B 
B 
B 
A 
B 
B 
Cc 
A 
Cc 
[9 
B 
A 
B 
B 
A 
A 
B 
A 
B 
A 
B 
Cc 
A 
C 
B 
A 
A 
Cc 
A 
A 
A 
Cc 
B 
A 
A 
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APPENDIX II 


A SCALE OF ORGANISATION OF BEHAVIOUR FOR USE IN 
THE STUDY OF PLAY IN YOUNG CHILDREN 


Tue scale was devised in conjunction with a detailed investigation of the 
development of play behaviour in young children. The behaviour of the 
children was recorded in the form of a running commentary. Subse- 
quently the accounts were divided into psychologically meaningful and 
coherent units, and these were separately assessed. The scale to be de- 
scribed showed a fairly high degree of reliability together with a reasonably 
close relationship to the ages of the children. It is reproduced here in full 
in the belief that it may prove of value both in the training of nursery 
teachers where some guide to their observations is often helpful, and in 
the work of teachers and principals in nursery schools when considering 
the progress of children in their charge. On the other hand, it should be 
Stressed that the figures reproduced elsewhere in this article have no validity 
as norms, and that, in the opinion of the present writer, judgments based 
on such a scale can be valid for an individual only if he is observed on 
perhaps sixteen Separate occasions, for periods of 10-15 minutes. 

It was originally intended to assess behaviour units on two separate 
5-point scales, the first concerned with the degree of adaptiveness 1n x 
use of materials, the second with the degree of integration of behaviour, 
with its level of complexity. In practice it was found that the two criteri? 
were so nearly similar that they should be regarded as two aspects O the 
same quality, rather than as Separate qualities. More precisely, itu 
found that a given level of integration presupposed at least an equivalent 
level of adaptiveness, though the reverse was not the case. By combining 
the two measures, it was thus possible to achieve a nine-point scale ki 
organisation of behaviour. In every case, however, the final assessme™ 
was based on the total of two Separate assessments on 5-point SC? es. 
"These two scales were as follows: 


(a) Adaptiveness in the Use of Materials 
The interest here lay 


(a) in the degree to which the child used the material in an app!" 


; 2 AUT e 
priate manner, having regard to its properties and potentialities r3 
than indiscriminately; 


(P) in the extent to which the child did not confine himself to es 
obvious treatment suggested by the material itself, but adapted it to c0? 
form with his own constructive or imaginative purpose. 

Each unit was graded on a scale of 1-5 as follows: ta- 

1. The material is used without regard to its physical or represen 5 
tional properties in a manner recalling the play of infants. 


Ee A 
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e.g. He examines the material superficially. 
He picks up a toy pistol, an iron, rake or a shovel, or a piece of waste 
wood and bangs it on the ground or on his own body. 
He stirs the sand with his finger. 


2. The material is used with some regard for its properties, but these 
are not exploited to the full. There is an element of lack of vision in the 
handling. 

e.g. He shovels or rakes at the sand without making anything. 
He clicks the toy pistol in an aimless kind of way. 
He irons on the ironing board without any clothes on it and without 
connecting to the socket provided. 
He hammers a brick without inserting a nail. 
He daubs paint on paper or wood without any obvious representa- 
tional intent, and without the intention of deliberately colouring 


it all over. 
He makes a pile of bricks. 


3. The material is used with regard to its properties, but in an obvious 
Way. There is no coherent play theme which transcends the given 
Materials, and within which their appropriate use figures as meaningful 

ehaviour. 
eg. He fills the bucket, or makes a sand-pie without naming it. 

He paints waste wood with the intention of colouring it, but without 
any further imaginative or constructive intent. 4 

He pushes a vehicle all round the room, but does not use it to trans- 
port other articles, such as bricks or sand. 

He puts the doll to bed in the cot provided, without extending the 
imaginative theme to other aspects of the domestic situation. 

He irons clothes in a similar manner. 

He makes plasticine “sausages”. 

: He hammers a nail in wood. 


4. The material is used in a manne 

Properties, 

g. He builds an elaborate block structure. T 
He makes a recognisable human figure of plasticine. 
He makes or attempts to make a sword or an aerop. 
He asks for a piece of wood to be sharpened to make a knife. / 

Or T € uses a hammer as a tomahawk in a game of cowboys and ne 
he material is used appropriately within the meaningful context o: 


a larger 1 eun 
maginative whole. h i 
eg. He uses the dolly tea-set in the context of a fairly well organised 


tea-party. d . 
He plays with the sand, giving a representation of a fish and chip shop. 
€ loads objects in a vehicle and carries them to a definite place. 


r transcending its merely obvious 
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insi d to à 
5. The material is used in a highly insightful manner, adapte! 
hich clearly transcends it. i : € 
ie aie a "ship" on the sand-tray, inverting a pen ship's 
" wedging this with blankets, using the clothes horse 
ladder, and so on. / ef he 
He plays ata “tea-party” using sand as a birthday-cake, wht per- 
decorates, perhaps using small pieces of wood as can EH va 
haps wrapping small bits of plasticine in paper to mM 
and so on. : p. 
He uses an orange box as a two-tiered bed for the dolls i: do 
play, or as an oven to bake cakes (of sand or pus * pooking- 
He uses paper, scissors and pencil in a game of “holiday 


his com- 
office", writing tickets which he cuts out and sells to 
panions. 


(b) Integration of Behaviour 


: ehav- 
This was designed as a measure of the complexity of the er jae 
iour, Since each unit constituted, as far as could be estimate id d one 
logical whole, such a unit could be simple, as when the child di moles 3 
thing, unrelated to the rest of his behaviour; or it could be Tassification 
when the child was engaged on an elaborate project. This pd £ 
approximated most closely in conception to that of “constructi jon” 
defined by Lewin. There was a considerable overlap between mphasis 
and “adaptiveness in use of materials" : the difference was one of € P nent 
There the primary concern was with the treatment of the en E 
here the main interest lay with the nature of the behaviour itsell- 
Each unit was graded on a scale of 1- 5 as follows: 
1. There is little or no integration. The subject seems tO 
incoherently and achieves nothing definite. 
e.g. He rakes or shovels at the sand aimlessly. 
He moves a vehicle to and fro. 
He examines a toy superficially. 
2. There is integration at the level of routine behaviour. 
performs some simple task. 
e.g. He loads bricks on a vehicle. 
He plugs in the iron in the socket provided. 
He fills a bucket with sand. 
He tries to hammer a nail in a brick. 
He paints a piece of wood. «a the frame” 
3. À number of separate behaviours are integrated within t 
work of a coherent task of some complexity. f 
e.g. He puts a doll in the cot and covers it over with blankets. oes 0 


HE jece 
He tries to knock a sword together by driving a nail in two P. 
wood. 


behave 


The chil 


——  e—n—— — 
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He fills and empties several vessels at the sand-tray representing a 
fish and chip shop. 

He makes a sand-pie. 

He paints a vehicle carefully inside and out. 

4. There is integration of a high order. Several complex tasks are 
drawn together round a central theme, in a somewhat disjointed way. 
e.g. He engages in domestic play, involving putting the children to bed, 

ironing clothes, and so on. 

He builds an elaborate and representative boat with the multibuilder, 
selecting his pieces carefully. (Note that though only a single task 
is involved here, it is of a much higher order of complexity than 
those listed under score 3). 

He has a game of skittles with another child, involving taking turns, 
knocking the skittles down and setting them up again. 

He engages in a children's tea-party, involving laying the table, 
“eating”, taking bucketsful of sand to the table and so on. 

5. Well-knit and structured activity centring around a complex project 
which demands that the various sub-activities be carried out in a 
coherent sequence. 

e.g. He empties all the sand toys from the sand-tray, and constructs a 
deck on it, using à table (to represent a ship); then fits it with 
ships’ ladder, and so on, and plays at being a ship’s captain. 

He plays at a holiday booking office, involving cutting out tickets 
after he has written them, selling them to clients, demanding 


payment, etc. 
He irons the doll’s pyjamas, 
her to bed. 


then changes her into them and puts 


ScaLE: ORGANISATION oF BEHAVIOUR 

t worked out on an @ priori basis and subse- 
quently applied to the behaviour records. The scales themselves were 
derived from a careful study of a random sample of records obtained. To 
achieve this it was necessary to prepare 2 card for each separate behaviour 
Unit of the experimental records, of which there were some 1500 In all. 


The cards were then sorted out according to the type of activity engaged 
in and the material used, and sets dealing with the same type of materia 


Were carefully examined and graded. In the case of the experimental 
Subjects all of the assessments were made from the cards in this manner, 
30 that objectivity could be preserved and any halo effect eliminated. The 
assessments reached in this way Were then transferred from the cards to 
€ record sheets from which they had been taken. 
in A study of the examples given with the assessment scales shows that 
E Beneral those units which were judged 3 on the scale of integration were 
ted either 3 or 4 on adaptiveness, those rating 4 On integration were 
ated either 4 or 5 on adaptiveness and so on. Tt was for this reason that 
B 3 


THE COMPOSITE 
The above scales were no 
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(jour 
the two scales combined yielded a better index of the mo do 
reached than either taken by itself. . What had been achieve i sins part 
for rating a wide variety of behaviour on a single E em payout enn 
scale. In the interests of clarity, extracts from accounts of be lected 20° 
the dolly’s tea set are reproduced below. These have been se mii ee 
to represent ascending levels of organisation, and the assessm e 
combined scale is given against each item together with that on 


of adaptiveness (A) and on the scale of integration (I). 


COMPOSITE ASSESSMENT OF ORGANISATION OF BEHAVIOUR 


Examines cup. 
Puts cup on floor in doll's corner. 
Examines cup, spoon, pretends to drink, eat. 

Pretends to eat from cup with spoon, asks another child 
for tea, pretends to drink, “pours” out more tea. 
Pours out tea, then takes doll to adult, also tea-pot, 

pours a cup for adult, “fills” all the cups, without 
arranging these on saucers, 
Lays table, neatly and correctly, 
Sugar, tea through strainer in 
Seats doll in place in corner, 
doll to sit up. (Involving 
of material not mere repro 
Takes bucket of sand to table, 
pretends to eat, then buil 
she calls “big, big ice-cre 
beads in paper, calling th 
Takes shovelfuls of sand, pla 
which she uses as an o 
cakes". Brings cups and 
sand, then returns to 
(Though dominated byt 
the dolls, she forgets the 
Shovels sand in cake tin, p 
orange box, used as ove. 


pretends to put milk, 
each cup. 

lays table correctly, tells 
definite imaginative use 
duction of obvious use). 
Spreads cloth, serves out, 
ds tower of bricks which 
am”, wraps plasticine and 
ese "a new cake”, 

ces these under orange box 
ven saying: “They're big 
Saucers to adults filled with 
Tearrange cakes in oven. 
he idea of baking cakes for 
purpose of her efforts). 
ounds it down. Takes to 
n. Then pours out “tea”, 
puts some cups of sand in the oven. She examines 
her cakes *'to see if they're done", puts them out on 
the doll’s table. "Then takes the cups of sand from 


the oven and offers to adults together with plasticine 
on a plate which she calls "potatoes", 


2 


3 
4 


IO 


(A1 
(A2 
(A2 


(A3 


(A3 


(A3 


(A4 


(A4 
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THE FUTURE OF GIRLS’ GRAMMAR 
SCHOOLS 


by F. M. McNEILLE 
Headmistress, Harrison Barrow Girls Grammar School, Birmingham 


I. INTRODUCTION 


T is just one hundred years since Miss Beale became Lady Principal 

of Cheltenham Ladies’ College, a position which she held for half 

-a century. As Mrs Kamm reminds us in her biography How 
Different from Us, there were no efficient girls’ schools until Miss 
Beale at Cheltenham and Miss Buss at the North London Collegiate 
School for Ladies proved that girls could be educated as well as their 
brothers, Their half-century of struggle has been followed by 
another fifty years, during which girls’ grammar schools have been 
accepted as part of the pattern of our educational system and have 
evolved features of their own, different in many respects from the 
“ladies? colleges” of the nineteenth century, yet fundamentally de- - 
rived from the standards and values established by Miss Beale and 
Miss Buss. 
Probably Miss Beale was too busy educating herself, her staff and 
the general public, as well as her pupils, to consider what might be 
the position of girls’ grammar schools in 1959, but with our wider 
experience, we may perhaps attempt to envisage some lines of 


development during the years ahead. Sucha project may be regarded 
as a purely academic question by those who believe that the grammar 


Schools are doomed, and that they will all be replaced within the 
Next generation by comprehensive, bilateral, multilateral, or some 
Other form of educational institution. The writer has lived long 
Enough to see the growth, development and decay of many new types 


of schools (even in London and Birmingham) and cannot believe that 


a form of education rooted in the Middle Ages is likely to be com- 


Pletely submerged in England, with o 

tradition. However, we are living in 

grammar schools have already changed profoundly in the post-war 

Period, and they will undoubtedly change still further in the future 

as they adjust themselves to the needs of the coming generations. 
225 


ur strong sense of history and 
a rapidly changing world, the 
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The half-century which represented the régime of Miss Beale 
and Miss Buss saw the establishment of many girls' grammar schools 
by foundations both old and new. These schools formed the core 


It is possible that they may remain as the bulwark of grammar school 
education in the future. The post-war period has seen a great acceler- 
Birmingham alone has brought 
seven new girls’ grammar and technical schools into existence during 
the last decade, apart from other experimental schools. This expan- 
orous building programme. 

In many respects the grammar schools for boys and for girls have 
in fact many schools are co- 
d girls more or less alike. They 


the same universities. There we 
n curriculum and emphasis an 
Suggest lines of demarcation in the 


however, certain differences i 
certain departures which may 
future. 

In what respects have the grammar schools already adjusted 
themselves to the changing world? 

Sir Richard Acland in his boo! 


k Why so Angry? quotes a significant 
old Chinese curse, “May you liv. A Titian 


€ in interesting times!” Some would 
a blessing, for interesting times un- 
mulus to life. The grammar schools 
testing times due to changes follow- 
nd the modifications of the School 


Probably the greatest chang 


a i e is due to the remarkable growth of 
interest in education, and esp 


ecially in secondary education, since 
€S in maintained Secondary schools. 
ards were disturbed by the high per- 
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volving the admission examination, the status of the secondary 
' modern schools and the policy of political parties, and has even pro- 
duced dramatic situations in very high places. 

So high is the grammar school in the estimation of schools and 
parents, that it colours many aspects of school life. For example, the 
external examinations system is being adopted in the secondary 
modern schools; the departmental organisation, whereby one teacher 
is in charge of a particular subject, is'now used widely in all secondary 
Schools and has spread to junior and even infants’ schools; the 
Strength of parent-teacher associations in primary schools is due 
Partly to the preoccupation with grammar school admission; the 
junior schools find great difficulty in resisting parental pressure upon 
the curriculum; while many schools have adopted a uniform which 
earlier was associated mainly with grammar schools. 

One result of this great demand for grammar school places is that 
the schools themselves are probably the most democratic of our 
educational institutions, as has been pointed out in a recent pamphlet, 
The Grammar Schools, published by the Incorporated Association of 
Headmasters. They include a cross section of the great mass of 
Society, with a few obvious exceptions, So that the daughter of a 
highly paid executive may be indistinguishable in class from the child 
of an unemployed workman. The opportunities offered them are the 
Same and their success depends on personal factors, not upon social 


Status. 


2. Tue SixtH FORM 
Coincident with the general increase of interest in education has 
been the growth in the post-war child population, so that in addition 


to the provision of new schools, there has been a tendency to increase 
their size. Many more pupils now complete the main five-year 
Course until the age of 16, and there has been a sepia growth 2 
the size of sixth forms. Fifty years 280 MY own sixth form ont 
of four girls, now there are many schools in the country with sixt 


forms ven more pupils. ^ E. 

ethene, aes the consolidation of this position, and pro- 
Vision should be made so that all the able pupils remain for two or 
three years in the sixth forms. At present far too many intelligent 
and capable young people are tempted to leave at 16 by the easy 
Money of routine clerical work and by unprogressive posts in com- 
Merce and industry. The sixth forms prepare girls for entry into the 
Professions, which are demanding higher academic and personal 
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standards as well as increased numbers. The shortage of scientists 
and technologists is well known, both for industry and for teaching; 
the Minister of Education has recently announced that 12,000 addi- 
tional places in teacher-training colleges are to be made available by 
1962; there are thousands of additional places in the universities; 
there are increasing opportunities in an ever-widening range of 
careers; and this expansion must be met in the main by the products 
of the sixth forms. The wastage of good material at the age of 16 
must be arrested, and positive measures will have to be taken, such 
as, for example, increased maintenance allowances for sixth formers; 
intensive campaigns to convince parents and children that it is 
essential to take the long view; and co-operation between educational 
authorities and employing bodies to secure that every child is edu- 
cated to the limit of his capacity and that no child is prematurely 
taken into employment. In fact, there should be an end to the 
present /aisser-faire attitude which allows the immature child to be 
the arbiter of his own future. 

The grammar school of the next half-century, therefore, must be 


geared to the production of an efficient sixth form. The course 
should be envisaged as one of seven year: 


of five for some pupils and five plus tw. 
schools have developed the skills and t 
tellectual stimulus of specialist Study in a wide range of subjects, 
together with a co-ordinated course of general study, hitherto largely 
unexamined, but now directly stimulated by at lost one of the 
examining boards. Girls’ schools have already made a significant 
contribution to this development of general interests as distinct from 
the narrower specialisation involved in Advanced Level studies and 
they will undoubtedly continue to stimulate their sixth formers to 
widen their understanding of the many living processes and problems 
in the changing world. In these courses Arts and Science specialists 
can work together to increase each other’s skill and knowledge. 
The sixth-form course coincides with a period of marked develop- 
ment in the adolescent, who is now able to study independently, to 
use the library wisely, to form balanced judgments, to formulate 
standards of intellect and ethics, and whose personality responds to 
opportunities for self-expression, for organising and administrating, 
for responsibility, and for making contacts with the outside world. 
The development of these abilities demands that the sixth former 


must be a member of a community of equal minds who act as 4 
challenge to each other. 


s and not as a combination 
o for others. The grammar 
echniques to provide the in- 
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3. THE CURRICULUM 


y , The grammar schools of this century have shown that they are 
living organisations in that they have widened their interests to meet 
the challenge of the times. Changes and modifications are continually 
being made; the curriculum is adapted to meet the needs of each 
Beneration, as one “year” requires a more intellectual stimulus and 
another a more technical bias. There has been in the girls’ schocls 
especially a growing recognition of the value of cultural subjects, 
such as music, drama and art, and of practical subjects, such as 
Cookery and needlework. These subjects were almost unknown in 
grammar schools a generation ago; now an average sized school may 
Well employ six or more full-time specialists in cultural and practical 
Subjects. Many experiments are taking place in various types of 
Brammar schools, which may be bilateral in their organisation, though 
No such quality is indicated in the name. 
_ A subject which reflects very dramatically this process of adapta- 
tion is physical education. Dumb-bells and musical drill have given 
Place to various systems, some indigenous and some derived from 
foreign countries. Each generation develops its own methods and 
techniques which are constantly changing in accordance with the 
Philosophy of education and the needs of life in general. Rigid sys- 
p have been replaced by a new approach which develops a high 
egree of physical skill, but gives the pupil a stimulus to self- 
expression and individual freedom. Girls’ gymnastics to-day have 
b relation to the regimental sergeant-major. Girls have developed 
cir own games, netball, lacrosse, rounders, as well as hockey and 
tennis, and these now often form part of the class time-table, instead 
9f being an extra on Wednesday afternoon! Swimming often plays 
an important part in the curriculum, while in dancing the girls’ 
Schools can be regarded as pioneers, with their practice of national 
and international dances together with their special contribution of 
mime, rhythmic work, modern movement and free expression. It is 


Not Surprising that ballet and social dancing have become popular in 
Our generation. The success of physical education in the curriculum 
d vigorous health of girls in 


AM : 
S indicated by the sound physique an 
€ present generation. 


The approach to English in girls’ grammar schools also differs 


3ppreciably from its treatment in boys' schools. Many girls have a 
Breat love of reading, in fact, it is often a girl's chief leisure activity. 

hey have a natural aptitude for literature which shows itself already 
3t the primary school level. English is, therefore, an important sub- 
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ject in a girls’ grammar school, with considerable numbers continuing 
its advanced study in the sixth form. Moreover, girls on the whole 
desire to speak well, so they respond to all forms of speech training 
—verse and prose speaking, choral speech and dramatic work. The 
latter is of great value in establishing poise in a girl, in developing 
her personality, in giving her a sense of responsibility. In a girls 
school a dramatic production gives a stimulus to many departments 
since it requires, for example, costume-making and stage décor and 
lighting. In the same way, the school magazine is often a focus of 
interest, with original material and factual reports of a wider interest 
than a record of goals scored for or against! . 

Other general changes of emphasis are taking place in the curricu- 
lum of girl? grammar schools, with less insistence on the classics 
than formerly, and more emphasis on modern languages and science. 
These changes reflect the close link between the schools and the 
outside world. Interest in modern languages is linked with the 
general study of internationalism, and with the contacts possible 
to-day for young people of different nationalities to exchange cor- 
respondence and personal visits. 

The position of science i 


n girls’ grammar schools is particularly 
difficult and poses one of t 


he most vital problems for the future. 
Hitherto there has been a lack of balance between the Arts and 


Science sixths in girls’ schools, to such an extent that it has become 
a vicious circle, with fewer science teachers producing fewer science 
students. The situation is so acute that many girls’ schools are 
almost devoid of science mistresses, Many palliative measures have 
already been taken at various levels, but the position will deterior ate 
unless a national policy is formed and implemented, so that science 
departments of girls’ grammar schools are efficiently staffed. The 
position with regard to mathematics teachers is rather similar. 

The emphasis in the girls’ schools has hitherto tended to be on 
the biological sciences. "These are an obvious preparation for medi- 
cine, nursing and the ancillary. medical services. But a much wider 
scope is promised to girls in technology, for which physics and 
mathematics are particularly required. The future should see girls 
as well as boys undertaking sandwich and other courses at the colleges 
of technology, while there is a need for more women science students 
at the universities if we are to produce the number of scientists A 
quired by the country. The urgency of producing more science a? 


mathematics teachers for girls’ grammar schools in the future is only 
too apparent. 
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4. CORPORATE AND CULTURAL LIFE 


The widening process in grammar schools has been fostered in 
many other ways than through the curriculum, and this will certainly 
be the general trend of the future. The schools provide much of the 
cultural background of their members through activities outside the 
classroom. Most schools organise clubs either within or outside the 
school day; by suitable organisation it is possible to include some 
forty clubs, which cover a wide range of activity and interest, e.g. 
games, drama, music, art, crafts, science, internationalism, geography, 
languages, economics, etc. These give an opportunity for experiences 
outside the school walls, also for talks by experts from fields of work 
in the outside world. Many excursions are made from school to 
conferences and courses of all kinds, for example, to meetings of the 
Council for Education in World Citizenship, field study centres, 
Outward Bound schools, sixth-form conferences, theatres, concerts, 
art galleries, as well as visits abroad, particularly on an exchange basis. 
The concept of education as a “useful” service is largely giving way 
to the acceptance of education as a general training for life in a 
changing world. The girls are made aware of general problems such 
as those created by juvenile delinquency and by atomic developments, 
and of the many problems affecting people outside their own narrow 
circle: in the Middle East, beyond the Iron Curtain, and in multi- 
racial communities. The school’s humanitarian philosophy can train 
them to give sympathy, understanding and help to all kinds of deprived 
People and “‘have-nots’’, independent of colour, race and creed. In 
this way the school helps to create and maintain ethical standards. 

The English grammar school can usually be regarded as a social 
unit almost complete in itself. Its geographical position frequently 
Necessitates the provision of a school dinner for the majority of its 
members who, therefore, spend the whole day in school. This has 
helped to condition the special conception of the school as an insti- 
tution of general culture, and not merely one where the pupil receives 
lessons and then goes home. In this respect there is a marked con- 
trast with schools on the Continent where there is often very little 
Social life based on the school. This factor helps to give our schools 
their strong individuality of philosophy and atmosphere which is 
admired by our German colleagues. In many respects we have a 
great deal of freedom to develop our own organisation, curriculum, 
syllabus, attitudes and “isms”. There is a wide recognition in this 
Country that each school has its own needs and individuality, that 
the headmistress is a leader and not a figurehead, and that her per- 

F 
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sonality can impinge upon the school in a marked degree, even if not 
so autocratically as in the case of Miss Beale and Miss Buss. The 
development of a unique community life is assisted by our practice 
of the daily assembly and by the social training involved in meals, 
out-of-school activities, school councils, prefect duties and in many 


other ways. The long school life of five to seven or eight years is 
also a great asset. 


5. THE STAFF 


One of the most significant changes in girls’ grammar schools 
during the post-war period has been the composition of the staff. 
The acute shortage of teachers has opened the door to married 
women, who at one time were unknown in such schools. At the end 
of the first World War, married women were asked to resign. At the 
end of the 1939-45 War the schools would have ceased to function if 
a similar policy had been followed. This has led to a great deal of 
instability affecting girls’ schools much more acutely than boys 


schools. Women teachers no longer leave the school on marriage, 
but they do leave as the resi 


or when their husbands mo 


as wives and mothers. The provision 2 
hould be sufficiently generous to make ! 


own scholarship and to help in the process of widening and develop- 
ing the girls in their charge. The whole question is tied up with the 
l shortage of teachers and is affected by the 


family ties bring ab í 
A new feature in our girls’ grammar schools is the inclusion © 
men on the staff—a practice which will probably grow in the ae 
For some years the Practice has been dictated by the acute shortag 
of women scientists, and the schools are finding that there are Eri 
advantages in having men on the staff. From the professional po! p 
of view, there are certain dangers involved. "There is already a stron’ 


7 


"a 
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tendency to make grammar schools co-educational, and in such cases 
a headmaster is usually appointed. It would be a severe professional 
blow to women if the proportion of men on the staff should ever 
justify the appointment of a man as head of a girls' grammar school. 


6. THE RESPONSIBILITIES OF THE GRAMMAR SCHOOLS 


Certain changes are taking place in the society of the mid- 
twentieth century which present a special challenge to the grammar 
schools. We are living in the century of Ad-Mass, characterised by 
the easy thinking of the welfare state and mass culture, when the 
nation derives its knowledge, culture, opinions and attitudes from 
the passive reception of material presented by television, the press, 
the film and the glossies. The tendency is to accept uncritically all 
culture emanating from such mass machines, with a corresponding 
widespread apathy and ignorance among large numbers of people. 
Richard Hoggart has pointed out the dangers of such a situation in 
his Uses of Literacy. The grammar schools by their very nature 
should offer a strong resistance to Ad-Mass, by maintaining absolute 
standards of intellectual discipline, by encouraging independence of 
judgment, by establishing attitudes and ethics strong enough to 
resist the spurious and insincere, by inspiring a love of learning for 
its own sake, and by inducing a sense of responsibility towards the 
wider community of society and the world. All this must be linked 
with some positive and constructive thought, and in particular should 
act as a resistance to negative and passive inactivity both in leisure 
and in professional life. The girls’ schools can create and foster such 
leisure pursuits as reading, needlework, drama, concerts and music 
making, dancing, ballet and intellectual hobbies, as well as discrim- 
ination in the selection of films and television programmes. 

Social service of all kinds gives a positive approach to life and its 
many problems. Also girls' schools can do much to establish taste 
in dress, hair-styles, choice of furniture, home decoration, to enable 
girls to recognise beauty in everyday things, and to appreciate the 
arts of painting, sculpture and architecture. The schools can resist 
Ad-Mass by presenting a reasonable attitude to work, by inducing a 
love of study for its own sake and not merely for the sake of a General 
Certificate of Education, or a career or a high salary. This is perhaps 
one of our most difficult functions in a world dominated by material- 
ism. Wise advice regarding the choice of a career is again a corrective 
to Ad-Mass. Since the late nineteenth century there has been a 
remarkable increase in the number of professions open to women. 
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We have seen the first woman doctor, surgeon, lawyer, engineer, 
architect, museum curator and Minister of Education. The range of 
opportunity for girls and women is likely to grow, and these careers 
are primarily for the sixth formers of our grammar schools. This 
emphasises once more the importance of saving the 16-year-olds from 
slipping into routine posts under the influence of all the forces of 
Ad-Mass. 

The next half-century is bound to see many more changes in 
society and education, but I believe we are sufficiently resilient to 
adapt ourselves to the changes and at the same time to maintain our 
integrity. Certain specific modifications are indicated. The 1960's 
are likely to be a period of experimentation in an endeavour to remove 
the anomalies and weaknesses brought to light in the post-war 
organisation and practice of education. Each decade of the twentieth 
century has seen a vigorous swing of the pendulum in this country, 
and even more so in the two great countries to east and to west of 
us. Attempts have been made to implement implicitly the policy of 
equality, but however equal people may be, some are “more equal 
than others” in the degree of their abilities, No nation can afford to 
neglect the higher education of the intellectually able, particularly 
England with her dense population, who more than most countries 
must develop her academic and technological skills. Universities and 
colleges of technology can produce the trained minds, but the process 
of training must be started at lower levels. Upon the grammar 
schools depends not only this earlier preparation, but also the stimu- 
lus which will give the student the will to continue her studies in 
university and college. Only those who work in grammar schools 
realise how much is done in those last two or three years, not only 
to fit the girl to go on further, but also to direct her mind and will to 
aim at the highest of which she is capable. Experimenters in other 
countries are coming back to the inevitable need to give a special 
training to girls (and to boys, of course) with high ability. Our 
English experiments are likely to reveal their own deficiencies, for 
no system is perfect, so the grammar schools must maintain theif 
resilience and adaptability in order to respond to the demands which 
will inevitably be made upon them. In particular, the foundation 
schools have an important rôle to play in maintaining independenc® 
educational freedom and academic standards. 


7. THE Future: NEED ror FLEXIBILITY 
The process of adaptation involves many factors, all of which 
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must show greater flexibility than has become the practice in recent 
years. The techniques of admission have become rigid and hardened, 
as they have been taken out of the hands of headmistresses and vested 
in education committees and administrators. Changes in procedure 
are already being made and more fundamental changes are envisaged. 
There should be much more flexibility in the transfer of children 
from one type of school to another, to fit their particular abilities. 
Some areas have worked out systems whereby this can be done, but 
in many areas such transfers are negligible or unknown. The late 
developer is too commonly ignored in our system, yet such boys and 
girls are numerically significant. Equally significant is the number of 
those who find themselves for various reasons misfits within the 
uld be possible to devise a system of two-way 


grammar schools. It sho 
obtain the support of both educators and 


transfers which would 


parents. 
Flexibility is also demanded within the schools themselves; 


curricula and syllabuses need to be constantly revised and modified 
according to the quality of the entrants; the Battle of the Subjects 
is evidence of the vitality of the schools; adjustment is necessary even 
within the same admission group, for the same curriculum is rarely 
suitable for all; contact with the outside world must be maintained, 
but ephemeral fashions and tendencies likely to lower standards must 
be resisted. The trend in recent years has been to raise academic 
standards by enlarging the examination syllabus and demanding a 
higher level of achievement. This pressure towards specialisation, 
especially in the sciences, can be counteracted by the flexibility of 
general courses. Girls’ schools have already been pioneers in this 
development, and they are likely to progress still further in this 
direction in the future. 

In many new schools, specialised rooms have already been pro- 
vided to help the widening of the curriculum along modern lines. 
All grammar schools should possess facilities for developing the 
cultural, social and practical aspects of school life. Desiderata are an 
auditorium, large enough to seat the whole school in comfort (the 
United States and Sweden are both far ahead of us in this respect), 
a practical stage well equipped with curtains and lighting (many of 
the stages provided in new schools are much too large), a swimming 
bath (no real progress can be made in a bath shared with the general 
public), science laboratories and lecture room, art rooms, craft rooms, 
domestic science rooms, specialist rooms for such subjects as geo- 
graphy and music, gymnasia with changing rooms, a playing field 
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on the school site, adequate dining accommodation, a medical unit— 
all these should be regarded as essentials in the future, though the 
"majority of schools still lack them to-day. 

The raising of the compulsory school leaving age to 16 will un- 
doubtedly have repercussions upon the grammar schools, with still 
greater demands for higher standards of education. The future must 
also see an increase in the supply of teachers. i 

Finally, education is a living process, which aims at the training 
and development of the whole person, though the elements in man 
are so mixed that in an ideal system the emphasis would be different 
for each individual. It is for the schools to offer such a flexible pattern 
that every girl can receive the appropriate training to fit her to make 
the maximum contribution to society. Education must provide the 
right mingling of six elements for every child: 


Intellectual, throu 


Cultural, aestheti 
drama. 


Practical, through craft, domestic science and needlework. 
Physical, through gymnastics, games, swimming and dancing. 
Social, through the school community, contact with the outside 


world and its problems, international, economic, humani- 
tarian. 


Spiritual, through Reli 
its ethical standard: 


gh the academic disciplines in Arts and Science. 
c, emotional, through art, music, literature and 


gious Instruction, the school’s philosophy, 
5, its attitude to life and work. 

The girls’ grammar schools of 
proved that they are able to 
andin this way have w 
for women in the twe 
lies very largely in th 
and to-morrow. 


the last century (1859-1959) have 
Provide the setting for this living pr OCES; 
idened enormously the scope and opportunities 
ntieth century. The future of women in society 
e hands of the girls’ grammar schools of to-day 


COMPULSORY TRANSFER MEANS 
EARLY LEAVING 
A NOTE ON "THE FUTURE OF THE 
GRAMMAR SCHOOL" 


by F. SANDON 
formerly Headmaster, Plymouth Corporation Grammar School 


Educational Review (XI, 1959, p. 101) he writes: “. . . nothing 

could be more likely to encourage early leaving than the need, if an 
advanced course is to be followed, to transfer to another school just 
at the age when the stirrings of independence and the attractions of 
high juvenile wages combine to tempt the boy or girl towards the 
adult world”. I think that perhaps Mr Gaskin expresses a con- 
clusion towards which he may first have been driven by something 
that came under his notice over twenty years ago. May I give some 
figures about the case in question? 

In 1936 the Plymouth L.E.A. was responsible for two boys' 
grammar schools, three girls’ grammar schools and one, the oldest 
of them all, a mixed grammar school. In the summer term of that 
year the City Council decided to close their mixed school at the end 
of the following school year. The city had its own minimum leaving 
age of 15, and a grammar school agreement age of 16. It was decided 
to transfer those pupils who wished it to one or other of the alter- 
native grammar schools, and to cancel the age agreement. 'The 
school concerned had a two-form entry and the pupils varied in age, 
at the end of the third form, from just over 13 to just under r5 so that 
the statutory leaving age was reached between the summer holiday 
after the third form and the summary holiday just after the fifth 
form. The following table gives the experience: 


Percentage of Pupils Leaving in Various Intervals 


IE Mr D. B. Gaskin's interesting article in the last issue of the 


Sex Boys Girls 
In In In In 

Interval IH/IV IV IV/V V V|VI III/VI IV IV/V V V/VI 
Expected 4 6 7 14 40 7 12 24 16 43 
Group A 10 16 

Group B 3 a a5 10 32 29 

Group C 14 17 32? 32 25 73 
Group D 83 : 75 
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When the decision to close the school was announced in the 
summer of 1936, Group A had just completed two years in the 
School, Group B three years, Group C four years and Group D five 
years. The table gives the percentages of pupils leaving at different 
stages in their school career from each of these groups, each per- 
centage indicating the proportion of those on roll at the start of each 
interval who were not on roll at the end of that interval. Thus for 
Group D at the end of Form V there were 24 boys on roll and, of 
these, four only started after the summer holidays in a sixth form: 
the 20 who did not return give the 83% of the table. Similarly, 
among the girls of Group B, there were 25 on roll at the start of Form 
IV. During the school year 8 of these (i.e. 32%) left. 

Figures in roman type indicate percentages of the four groups 
leaving between the announcement, in the summer of 1936, of in- 
tention to close the school and the actual closure in the summer of 
1937. Italicised figures show the percentages leaving when the 
school was closed in 1937, and failing to re-appear in the schools to 
which they had been offered transfer, 

The “expected” percentages are those based on the five years 
prior to those reviewed (in the case of the last three periods the 
records are not full enough for use and the percentages are based on 
figures of the last four years prior), The “expected” numbers going 
on to the sixth form over these years were 14 boys and 8 girls per 
annum. 

In Group A, those pupils who were in the second form when the 
decision to close the school was announced, no children had then 
reached statutory leaving age. At the end of the year, however, the 
proportions of leavers were more than doubled and went up, 1n the 
case of the boys from 4% to 10%, and in the case of the girls from 
7% to 16%, so that the numbers starting in the new schools were 
significantly less than had been planned. A 

Group B were finishing their third form work when the decision 
was announced. The only boy of statutory leaving age immediately 
left, and the fact that of all the 16 percentages given for the groups 
reviewed, this is the only one not greater than the expected, is clearly 
due to the fact that no more could have left at this stage. During 
their last year in the school these pupils, both boys and girls, left in 
much greater numbers than expected, many of the girls as soon 25 
they reached the statutory age. In all, out of the two forms compris 
ing Group B, only 17 boys and 12 girls were finally found in the 
schools to which they were intended to transfer. 
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Group C were in their fourth year when the decision was an- 
nounced: they were the pupils due to take their School Certificate 
Examination in the last term of the school's life. Many of the boys 
did so, and then left, though many more of the girls than usual left 
during the year. The net effect was that there were few, either of 
boys or of girls, who were transferred to start on advanced work in a 
new school. : 

Group D were the worst hit of all. This group consisted of those 
who were in the fifth form when the decision was announced. They 
could therefore have had one year in their own sixth, but would have 
been transferred to another school after that. Only four boys and 
four girls decided to come back to their own school for that last year. 

It was pointed out above that for each period the "expected" 
ratios are exceeded by each of the groups: r5 of the 16 percen- 
tages are greater than the "expected" figures, in some cases very 
considerably greater. 

Mr Gaskin has not previously seen these figures. But I discussed 
the case with him at the time, for I was very closely associated with 
this interesting, but most unfortunate and cruel, experiment. I was 
the headmaster of the closed school and I was transferred with some 
of my boys to one of the other schools, one in which Mr Gaskin was a 
member of the staff. I have not the figures of the subsequent careers 
of my lost pupils after their transfer, but I know that several of them 
found the change of school so unacceptable that they left as soon as 
they could. Many found the difference between the happy family 
atmosphere of a well-run co-educational school and the less natural 
one of a one-sex school particularly hard to adapt to, so that the 
transfer effects may have been more pronounced than in cases where 
the schools are organised on less different lines. But data of this kind, 
for any wholesale attempted transfer, are so hard to come by that 
readers of Mr Gaskin's article might like to see what happened in this 
Mr Gaskin's proposition that compulsory transfer in- 


specific case. A 
be amply evidenced by the figures that 


volves early leaving seems to 
I am able to supply here. 
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BOOKS ON THE ARTS 


G. Bazin, Impressionist Paintings in the Louvre (Thames and Hudson, 
London, 1958, 285.). 

G. Bazin, A Concise History of Art (Thames and Hudson, London, 
1958, 35s.). 

Daily Express Art Treasures Book Club (“Daily Express”, London, 
1958, 15s.). 


hanging on the classroom walls. 


M. Bazin has tackled two quite dissimilar tasks with great effectiveness. 
"The first on Impressionism begins with a lively well-informed account of 
the struggles of impressionist painters against poverty and resistance from 
the museum élite and takes us to their final complete triumph and recog- 

ition i i € topical point is given to this account 


i ionist paintings for a total of three- 
quarters of a million pounds. 


reasons for the long struggle faced by the impressionists are to be 


The 
found in Bazin’s summing up of the characteristics of the movement 
(p. 77). “Impressionist humanism,” he writes, “is a really up-to-date 
humanism. . . . It shows humanity delivered from its ancient obsessions, 
both of religion and history, as well as of metaphysic. In the morning of 
the world, man goes forward joyously, with a smile on his face, drawn by 
the light.” 

But the second part of the book offers most directly to all secondary 
-Page coloured illustrations of impressionist 
the young reader face to face with the full 
we are aware that the early impressionists 
gs from their contemporaries, even though 
their painting remained similar. Then we come to the full flood of im- 
pressionism in the painter’s concern with light, colour and technique. 
Impression is seen not as a clearly delineated movement but as a spirit 


infusing a century of painting. There is a page of interesting comment 
opposite each picture, 


Lastly the collection of 26 


a 


BOOK NOTICES i 241 


and Hudson Picasso by Elgar, where the set is extremely effective, they 
round off the book adequately. 

After reading this book and enjoying its pictures, it is to be hoped that 
Secondary school readers who visit France will be stimulated to find their 
way to the Jeu de Paume. No reproductions can substitute for the 
originals. 

M. Bazin's second task of providing a concise history of art in some 
550 pages is indeed different —from a monograph to an encyclopaedia— 
but how well he does it! The story of art, architecture and aesthetic values 
is unfolded against their cultural and material backgrounds from paleo- 
lithic times. Not a corner of the world nor a period of artistic time escapes 
M. Bazin. Naturally in such a work with so many illustrations, the text 
has to be concise and may read in places a little dogmatic, but it is beauti- 
fully clear. Pupils will gain much from the pictures and from guided 
discussion of the text. 

It is of some interest to the young British reader to see how a contin- 
ental expert regards the English manifestations of the various changes in 
art and architecture, whether leading or following continental streams. 

The Art Treasures Book Club run by the Daily Express has now 
issued a number of books each containing sixteen good, full-colour 
reproductions that capture the quality of the painting and texture of the 
originals in a very realistic way. As the reproductions are in suitable 
mounted form ready to be framed if so desired, the volumes represent a 
bargain at their price. The Club also sells frames to fit the mounts exactly 
at a reasonable rate, so that whether a school is interested in the material 
in book form or needs to add to the pictures on its walls, these books offer 
something very worthwhile. E. A. PEEL 


BRIDGING THE GAP 


ARTHUR KOESTLER, The Sleepwalkers (Hutchinson, London, 25s.). 

L. W. H. Hutt, History and Philosophy of Science (Longmans, London, 
258.). E 

A. Nou Jerranrs and M. Bryn Davies, The Scientific Background— 
A Prose Anthology (Pitman, London, 21s.). 


THE sub-title of Mr:Koestler’s book is A history of man’s changing vision 
of the Universe and its contents are concerned mainly with the thought, life 
and work of astronomers, notably those who have most influenced cos- 
Mology like Pythagoras, Ptolemy, Copernicus, Kepler, Galileo and Newton. 
Such a brief description, however, conveys no indication of the power, 
Scope and originality of the book. 

The appearance of really original books in the broad field of the history 
Of science is rare and Mr Koestler’s essay in, what was for him, a new field 
is startling. Not that he was unprepared by training for such a venture 
and, having decided to set forth, he gave four years of study to the particu- 
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lar field he had chosen. His gifts as a writer and his human sympathy, 
working on much old and a good deal of new material, have combined to 
produce a book of intense interest and one which should give thought on 
the background of science a push in the right direction. 

Many books on the history of science treat the subject as a linear 
progression from error towards truth, seeing the process of discovery from 
an eminence already attained. Other books tend to be a catalogue of dis- 
coveries in chronological order with little reference either to their influence 
or dependence on the prevailing intellectual climate. Mr Koestler's theme 
and treatment are in vivid contrast to both of these types. Sleepwalkers 
suffer from mental dissociation: there is an alternation of disconnected 
mental states. The victim of this disorder will in the day-time be quite 
unaware of his nocturnal escapades and, if told of them, may reject the 
evidence. In the book this figure is used with broad effect. In the author’s 
opinion men of science suffer a similar disability, carrying simultaneously 
ideas about the universe which are rationally incompatible. For him “the 
Middle Ages were the era of the split mind par excellence" ; there were cer- 
tain mental obstacles to be removed which had arrested the progress of 
science “for an immeasurable time". They were: the splitting of the 
world into two spheres—the world of appearance and the world of reality; 
“the geocentric dogma, the blind eye turned on the promising line of 
thought which had started with the Pythagoreans and stopped abruptly 
with Aristarchus of Samos”; the dogma of astronomical motion in perfect 
circles; the early failure to bring mathematics to the service of science; 
and the wrong conception of motion and inertia, 

All these ideas are treated in their place, their influence assessed, and 
their overthrow prepared for. In their treatment the reader is often brought 
up sharp by the colourful phrase or picturesque metaphor. For example, 
“from the twelfth century onwards the works, or fragments of works, of 
Archimedes and Hero of Alexandria, of Euclid, Aristotle, and Ptolemy, 
came floating into Christendom like pieces of phosphorescent flotsam - 
How apt this is. 

Much of this book is taken up with the work of Copernicus, Kepler and 
Galileo. It is here that Mr Koestler projects his reader into the heart of the 
Process of astronomical discovery. For a time we see Kepler as a man with 
physical hindrances, family encumbrances and mental limitations, quarrel- 


ling with Tycho and justifiably stealing his astronomical observations when. 


he died. We share Galileo’s quarrels with the Aristotelians and with the 
Church, | We live in imagination with Canon Koppernigk on his remote 
rampart in Frauenburg. Such a method gives the reader an understanding 
of the times and a rare insight into the perils and difficulties of discovery: 
To regard the details as mere local colour would be to misunderstan' 
the purpose of the book, They are part of the matrix in which the dis- 
covered truths are embedded. The “tortuous progress” of thought inft te 
ences and is influenced by social and family life and by the crystallised 
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“wisdom” of the times. It would also be false merely to regard this book 
as the working over of old ground by a fresh mind; it is that, of course, 
but much more. It contains material which is new—this applies particu- 
larly to the work of Kepler—and free use is made, with copious notes, of 
primary sources. Most English readers, I presume to say, will have their 
eyes opened by Mr Koestler's treatment of Galileo's relations with the 
Church. n 

There are obvious disadvantages in the kind of treatment chosen for 
The Sleepwalkers. If we experience discovery in the raw, so to say, we 
sacrifice some of the elegance and clarity of the final picture. If we start 
with a framework of ideas’ we may feel that the facts do not always speak 
for themselves. But the present book should be of value to all who are 
interested in the physical structure of our universe, it should widen the 
horizon of many a sixth-former and university student and, as Professor 
Butterfield says in his Introduction, "it will be surprising if even those 
who are familiar with this subject do not often feel that here is a shower of 
rain where every drop has caught a gleam". 

History and Philosophy of Science by Mr L. W. H. Hull has a 
more conventional approach to its subject. Its aim is entirely laudable: 
“To bridge the gap between science and humanities by considering scien- 
tific ideas in a context of history and philosophy.” About two-thirds of the 
space is devoted to the various periods up to the nineteenth century; there 
is a chapter on The Nineteenth Century and Evolution and a short epilogue 
on Twentieth Century Trends. It will be seen immediately that the immense 
philosophic impact of twentieth century science receives no more than 
passing mention. It is, however, no part of a reviewer’s task to tell the 
writer what sort of a book he should have written: these particulars are 
merely given to indicate the scope and emphasis in the present one. 

The book may be warmly commended for its account of the early 
work in science; namely, the contributions of the Babylonians, and the 
Greeks in their various periods. In parenthesis, it will do a power of good 
if it reaches the writers of many elementary scientific books whose know- 
ledge of the history of science is, to say the least, often tenuous and who 
tend to talk as though the Greeks were a compact group of people with 
homogeneous beliefs. The chapter on The Middle Ages is less satisfactory 
than those which precede it. That the early Middle Ages was a period of 
decline in science goes without saying but as a whole the period threw up 
Some pregnant ideas for the philosophy of science. It is true, as the author 
Says, that the early Christian Fathers, in some sense following St. Paul, 
turned from science because it was, intheir opinion, tainted with paganism. 
It is also true that the influence of Plato was inimical to the experimental 
approach to knowledge and that Authority, particularly that of the Church, 
frowned upon new ideas when they seemed to conflict with the Bible. But 
to say that for a thousand years Authority had the better of the struggle 
With Reason is to oversimplify the intellectual flux of the times. The in- 
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tellectual strivings of an epoch must be judged against the prevailing 
interests and the knowledge available at the time. 

The author interprets much of his material in terms of “the struggle 
between Reason and Authority" and speaks of a second struggle within 
the ranks of Reason between empiricists on the one hand and upholders 
of the a priori method on the other. It is arguable that in the history of 
science this second struggle, so called, is the major one and that the central 
problem in our intellectual history is epistemological. One can, however, 
disagree with the author in this matter and yet enjoy and profit from the 
able way in which he handles his material and develops his theme. 

There are a few minor criticisms to be made, apart from the inadequate 
treatment of the Middle Ages. It is scarcely true that the progress of 
Science since the Renaissance has been a continuous evolution (p. 127) if 
by "continuous" is meant that there have been no gropings in blind alleys 
or delays through following the wrong tracks. Secondly, Francis Bacon's 
influence and his method might have received greater acknowledgment. 
After all he did arrive at the right notion about the nature of heat which 
on p. 208 is attributed to Locke's intuition. Thirdly, ought not Chapter 8 
to be headed Developments in the Seventeenth and Eighteenth Centuries, e 
much of the material refers to the eighteenth century? Fourthly, Mess 
Faraday an electrician jars on modern ears. But these are minor criticisms 
and they do little to detract from the book's obvious merits. One arresting 
phrase is worthy of putting on record. It is truly and succinctly said that 
“Humanism is the active confidence of men in their own powers". 

The aim of The Scientific Background is also to bridge the gap between 
the sciences and the humanities. Professor Jeffares and Mr Bryn Davri 
begin their Introduction by saying that “the most pressing St 
problem of the moment is how to remedy the broad divergence POR. 
about by specialisation between the two main branches of knowledge, bm 
Sciences and the humanities", They point out that what we need above of 
is to find common ground for the teacher of science and the teacher 
English, and that the study of the best scientific prose is a valuable een, 
Point for any communication between arts and science. "This standpoint 
seems unexceptionable and to translate their aim into practice they hav 
chosen a wide range of extracts from scientific writings and a few from 
other fields. . * 

‘The result is delightful. One hears about gravitation from Sir uc 
himself, we are told about radio-astronomy by Professor Lovell; Faraday 
discourses on the chemical history of a candle, Rumford on pir 
Aldous Huxley on TT. H.; we enter the Barrier Reef with Captain Coo" 
we watch birds with Julian Huxley and live in the Stone Age with Vilhjalme 
Stefansson; William Harvey tells us how he discovered the circulation if 
the blood, Fowler and Samuel Johnson how to write and Anon. how 
climb the turret of King’s College Chapel. ith 

This is a book té-be Savoured. There are axhundred extracts W! 
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questions on each, discreetly given at the end of the book, to test digestion. 
How far it will go towards bridging the gap is a moot point for the barrier of 
mathematics is a formidable one, not to be coaxed away by clear prose. No- 
where do I see an attempt to explain to the humanist the beauty and utility 


d?x TTE 
of, say, D +px=0. Nonetheless the book is valuable within its field and 


most enjoyable. 

All three books can be warmly recommended for sixth form reading 
and for training colleges. Each in its own way has a genuine contribution 
to make to the education of present day students whatever might be their 


major interests. 
W. J. SPARROW 


E. AsuBy, Technology and the Academics (Macmillan, London, 19 58, 155). 


Wuar a practical bent Sir Eric's mind has could be ascertained from his 
earlier books, Scientist in Russia (Penguin), and from his direct solution 
of the question besetting the civic universities earlier this decade, that of 
residence and the lack of facilities. He suggested an interim remedy, 
which has paid handsomely ever since, wherever it has been tried: the 
“Ashby” scheme, in which the student stays in the union, sharing in the 
activities and having his evening meal there instead of in his digs, with a 
small reduction in his rent. 

This small volume seeks to get to the bottom of another great difficulty, 
the gradual emergence and acknowledgment of technology as an academic 
subject. Since the days of Bruce Truscott no such inquiring mind has 
probed the problem indicated in the title, at least not in British univer- 
sities, Sir Eric draws on the experience of Continental, especially German, 
Technische Hochschulen which sprang up parallel to universities and because 
the latter would at first not acknowledge science and especially technology 
as sufficiently "respectable". 

The Swiss, German, Dutch and French experience with higher 
technological education had also moved men like Professor Oliphant, now 
back in Australia, to opt for a technological university or two over here, 
and the nascence of the colleges of advanced technology is largely due to 
pressure of men like these. Sir Eric gives also valuable literature references 
for further study of this problem and includes a plan for a kind of studium 
generale for institutes of higher technological education. 

This book is addressed to a much wider circle than teachers, although 
they will derive most stimulation and benefit from reading it. Every 
industrial education and training officer, too, will find it a fund of infor- 
mation and suggestions. 

J. Horne 
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THE SCIENTIFIC BACKGROUND 


A Prose Anthology, 
By A. Norman Jeffares and M. Bryn Davies, 


It is a fact that during recent years there has 
been a deterioration in the ability to use 
language as a precise instrument. With a 

valuable introductory section and 100 carefully 
chosen extracts from the works of outstanding 
scientists, this book shows that good scientific 

prose is good English prose, 21/- net, 


THREE PLAYS FOR THE OPEN STAGE 
By Brian Way, 7/6. 


These three plays are s 


pecially suitable for 
secondary schools, 


and have all been Produced 
successfully prior to Publication. The Particular 


value of open stage Presentation is the lack of 
necessity for elaborate scenery and Props, and 
the facilitation of audience Participation, 


CALLING ALL PLAYMAKERS. 
By Maisie Cobby, 


This new, exciting and stimulating series for 
Secondary Schools provides a comprehensive 
and progressive four-year course in all aspects 
of classroom drama. 4 books, Limp Cloth, 6/- 
to 7]-. Cloth, 7/6 to 8/6. 
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